Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



cauci 

118.77 

5&:> 




lT'^/1 



•<&^ 



c^^ira-^^ . 



J tin J—II..BITTJ.EB J, > 



llllliiiililll 
1044 096 999 396 




[/^ "•'•'"■"■■ 



F^ 



cy^fTry^ /IjUj J(- /]/ T^HyQ^.u^'ufL 



PUBLICATIONS OF J. H. BUTLER A CO. 

BIN&HAM'S SERIES OF APPROVED TEIT-BOOKS. 



This S«ries Comprises : 
BINGHi^M'S ENGLISH GRAMMAR. BINGHAM'S LATIN GRAMMAR. 
BINGHAM'S LATIN EXERCISES. BINGHAM'S LATIN READER. 

BINGHAM'S CiCSAR. 
BINGHAM'S LATIN PROSE COMPOSITION. (In prMt.) 

The points of exocllenec, rendered specially prominent by the actual test «f the 
■chool-room, and embodied in the recommendationa of many of the flnt edacaton of the 
ooontry, may be briefly noted. 

BINGHAM'S ENGLISH GBAMMAB. 

" The subject is discuflsed in the most philosophioal manner.** — ** The conformity of the 
rules to the Latin Grammar is a step in the right direction." 

BINGHAM'S LATIN GRAMMAR. 

**Oomprefaen8ivene8S uf details." — "Copious exercises in immediate connection with 
erery theoretical principle.'* — ** Correctness, clearness and conciseness of its rules of 
gender.** — ^" The careful marking of the quantity of the vowels.** — *^ Perfectly simple, 
progressiTe .and rigorously exact.** — ** Its admirable method of treating the genaor 
of the third declension.** — " Methodical, clear and direct** — ** It is a most admirably 
arranged Drill-book.** — "SuflSciently advanced for the college student.** — ^"'Suffi- 
ciently elementary for the beginner.** 

BINGHAM'S LATIN READER. 

** The only Latin reader in which the quantity of the vowels is marked.*' — ** It is Just 
what the young Latin pupil needs previous to commencing Csasar.** 

BINGHAM'S CJBSAR. 

** One of the neatest, cleanest and most attractive classical woiiu published."— 
" Worthy of the Grammar.*' — '* Handsomely printed, substantially and neatly bound.** 



By SANBORN TENNEY, A.M. 
A Few Edition of this Work, with oyer 250 EngraTings. 
What is said of it by experienoxl leathers : — ** I regard Tenney*B Geology as a Modbl 
lehool-book ;** — ** Presents the leading facts of the science in a clear and natural 
nanner, and contains all that is required in an ordinary course of instruction.'* 

PROF. COFFEE'S SERIES OF AFFROYED TEIT-BOOKS. 

By HENBT COFFEE, LLD., Fresident Lehigh TJniyersity. 

CORPSE'S ELEMENTS OF LOGIC. 

CORPSE'S ELEMENTS OF RHETORIC. 

CORPSE'S ACADEMIC SPEAKER. 



Prof. CoppCe's status in educational matters is ample guarantee of the worth of his 
books; they are being rapidly adopted by tine variou.« KoTiaDL«\%Ox«^\ik«»dk 
higber Semlnariefl throughout the country. 



i^ 




^i^^>>/i 



jt'cC^ 






6^ .-^<'-^c 






i^^Cy 




^ ^':>i€^. 







THE 



B^Jll 



f»ART3 



^^: 



i 



'^ 



■L>. 



^^^ 



\^^ 



.^1 



V" 



;n:-^?v 



^> %>v. 



'ioLJ -^^ 



\ \ 



\\K-^ 



irniin 



\!\'-~ 



iTpHllADELPHIAt \ 











PREFACE. 



The New American Arithmetic, Part Third, is designed 
for the use of those who have completed Part Second of the 
series, or some similar work. 

It begins, therefore, with Denominate Fractions, and thus 
reviews the closing topics in the preceding volume, Decimals 
and Denominate Numbers. 

Percentage and its various applications. Profit and Loss, 
Commission, Brokerage, Insurance, Interest, Stocks, Partial 
Payments, Banking, and Investments, all of which are of 
special value in qualifying pupils for mercantile business, are 
treated fully and practically. 

Baiio, Proportion, Partnership, Equaiimi of Payments, and 
Averaging of Accounts, are grouped together, as having much 
in common in their mode of treatment. 

A short chapter of problems in Analysis is given, and 
Invohdion and EvolvJtion are next explained, preparatory to 
the article on Mensuration, in which much information of a 
practical character is embodied. 

The subjects thus presented complete the topics of the 
greatest iiyiportance to pupils, and as much of the science of 
arithmetic as is usually taught in our common schools. 

Such other subjects as are generally found in higher arith- 
metics are then treated, for the benefit of those who have 

time to devote to these branches. 

S.M. 

G. M. S. 

Philadklphia, 1877. 



Copyright, 1877, by J. H. Butleb & Co. 
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New American Arithmetic, 



DENOMINATE FRACTIONS. 

A Denominate Fraction is a fraction applied to a 

denomination; as, ^-^j ^&^*i '^^^ ^^ ^ mile. 

Note. — In all examples where the word frd/cHon is used, cofmmon 
fracdon is meant. 

CASE I. 

To reduce a denominate fraction to an equivalent 
fraction of a lower denomination. 

ORAL EXERCISES. 

/. Reduce -^ qt. to the fraction of a pint. 

Analysis. — ^In one quart there are 2 pints, and in -j^qt. there 
are -^ times 2 pints = 3^ ^^ -| pt 

2. Reduce .3 qt. to the decimal of a pint. 

Analysis. — In one quart there are 2 pints, and in .3 qt. there 
are .3 times 2 pints =» .6 pt. 

S. What fraction of a peck is ^ of a bushel? 
4- What decimal of a peck is .06 of a bushel? 

5. Reduce tj^^ of a drachm to the fraction of a grain. 

6. Reduce .05 of a drachm to the decimal of a grain. 

7. What decimal of a day is .08 of a yreak^ 

8. ^of a foot 18 what fraction ot an mc^v'l 

1* ^ 
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WRITTEN EXERCISES. 
1. B.educe y^Vir ^^ ^ ^^ ^ *^^ fraction of a pound. 

Analysis. — In this example 
g^l^Q X ^ X 1^ = |- lb. we multiply, as in reduction 

descending, by the numbers re- 
quired to reduce tons to pounds, 
applying the rule for the multiplication of common fractions. 

^. Reduce .0002 T. to the decimal of a pound. 

.0002 

OQ Analysis. — ^We multiply by the same num- 

bers in this as in the preceding example, 

.0040 applying the rule for the multiplication of 

100 decimals. 

.4000 lb. 

RULE. 

Multiply the given fraction^ as in reduction of denomi- 
nate numberSy by the numbers required to reduce it to the 
proper denomination, 

3. Reduce ^^ of a pound to the fraction of a penny. 

4* .015 bu. is what decimal of a pint? 

6. What fraction of a pint is ^ of a gallon? 

6. Reduce -g^ sq. rd. to the fraction of a sq. ft. 

7. Reduce .0005 hr. to the decimal of a second. 
S. y^ of a rod is what fraction of an inch? 

9. 4g7^Q S is what fraction of a grain? 
iO. What decimal of a sq. ft. is .036 sq. yd.? 
11. Reduce ttW of a degree to the fraction of a second. 
1^. What decimal of a cubic foot is ysV^r ^^ ^ cord? 
13. Change 57^^^ of a pound Troy to the decimal of 
a grain. 

14- ChangCTj-j-J-J^j-^- of a ton to the fraction of an ounce. 
-/K i2et7acej^^^ofaleapyeartotheftsict\oivofanhour. 
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CASK II. 

To reduce a denominate fraction to an equivalent 
£raction of a higlier denomination. 

ORAL EXERCISES. 

1. What part of a foot is f of an inch? 

Analysis. — One inch is -j^ of a foot, and ^ of an inch is ^ of 
^ = ^ of a foot ; or ^ -J- 12 = ^ of a foot. 

2. What part of a foot is .6 of an inch? 
Analysis.— .6 -j- 12 = .05 of a foot 

5. What fraction of a pound is |^ of a shilling? 
4. What decimal of a gallon is .24 qt.? 

6. What fraction of a week is ^^ of a day? 

6. 1^ of a foot is what fraction of a yard? 

7. ^ of a dime is what fraction of a dollar? 

8. .9 of a dime is what decimal of a dollar? 

9. Half a peck of oats is what fraction of a bushel? 
10. What -fraction of an eagle is a quarter of a dollar? 

WRITTEN EXERCISES. 
1. f of a lb. is what fraction of a ton? 

Analysis. — In this example we divide, as in reduction ascend- 
ing, by the numbers required to reduce pounds to tons, applying 
the rule for the division of common fractions. 

Z, A of a lb. is what decimal of a ton? 

1100).40|00 Analysis.— We divide by the same 

oinwvvm numbers in this as in the preceding ex- 

2[0 ).(X)4|Q smgle, applying the ixii^i iox VJWi^^rvsstfsvi. 

.0002 tons. of decimals. 
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RULE. 
Divide the given fraction, as in redibction of denominate 
numbersy by the numbers required to reduce it to the proper 
denomination. 

3. ^ of a penny is what fraction of a pound? 

4. Reduce .5 of a pint to the decimal of a gallon. 

5. Eeduce ^ of an inch to the fraction of a rod. 

6. Reduce 36 half inches to the fraction of a yard. 

7. .480 of a sq. rod is what decimal of an acre? 

8. ^^^ of a second is what fraction of an hour? 

9. -^ of B, cent is what part of an eagle? 
10. What part of an eagle is .1 of a cent? 

CASE III. 

To find the value of a denominate fraction in whole 
numbers of a lower denomination. 

ORAL EXERCISES. 

1. Reduce ^ of a bushel to pecks. 

Analysis. — In one bushel there are 4 pecks, and in -^ of a 
bushel there are -J- of 4 pecks = 2 pecks. 

^. Reduce .5 of a bushel to pecks. 
Analysis. — .5 x 4= 2.0 pecks. 
3. How many inches in -J^ of a yard? 
4* How many cents in |^ of a dollar? 

5. In .8 of a dollar there are how many cents? 

6. How many seconds in -3^ of a minute? 

7. In .01 of a cwt. there are how many pounds? 

8. Reduce |^ of a pound to shillings. 

9. How many glasses, each containing 3 gills, can be 
Slled from f of a gallon of water? 
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WRITTEN EXERCISES. 

1. Reduce f of a gallon to quarts and pints. 

Analysis. — ^We reduce gallons 

4 X 4 = IJt = liat ^ ^^^ ^y multiplying by 4. 

? o T 1 X f X4=^qt.=:liqt. We then 

4 X 2 = * = 1 pt. * , ® , 2 . ^ 

'^ ^ *- reduce the ^qt. to pints, by multi- 

Ans. 1 qt. 1 pt. plying by 2. J|-X 2 = 1 pint; and 

the entire result is 1 qt 1 pt. 

j&. Eeduce .375 of a gallon to quarts and pints. 

.375 

4 Analysis. — ^We multiply the gallons by 4, as 

in the preceding operation. .375 X 4 = 1.600 qt. 



1|.500 ^^ ^j^g^ reduce the .500 qt. to pints, by multi- 
2 plying by 2. .500 X 2 = 1.000 pt. ; and the entire 



1.000 result is 1 qt. 1 pt. 

Ans, Iqt. Ipt. 

RULE. 

Multiply the given fraction by the number required to 
reduce it to the next lower denomination. When the product 
is greater than a unity change to a whole or mixed number y 
multiply the /rational party if any y by the number required 
to reduce it to the next lower denominationy and proceed as 
beforCy until the reduction is completed. 

3. Reduce f of a ton to pounds and ounces. 

4. What is the value of |^ of a rod in yards, feet, and 
inches? 

6. Reduce .8534 bu. to pecks, quarts, and pints. 

6. Add ^ of a day and ij- of an hour, and give the 
result in hours, minutes, and seconds. 

7. From <£.3805 subtract .3805 s., giving the result in 
shillings, pence, and farthmgs. 
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8. Three fiums contain respectively 120f A., 160|^ A., 
and 185^ A.; how many acres and square rods are there 
inaU? 

9. If I buy 12|^ cwt. of flour from one man, 16.25 cwt. 
from another, and 18f cwt. from a third, and then sell 
19.75 cwt., how many cwt. and lb. do I have left? 

10. Find the sum of ^ of a day, f of an hour, ^ of 
an hour, and |^ of a minute. 

11. From f of an oz. of gold I sold |^ of a pwt. ; how 
much had I remaining? 

W. Find the sum of 18.546°, 15.314°, and 1.09°, in 
degrees, minutes, and seconds. 

13. Reduce ^^ pints to the fraction of a bushel, add 
|- of a bushel to the result, and give the answer in bushels. 

14> Reduce |^ of a bushel to the fraction of a pint, add 
-^^ pt., and change the result to bushels. 

CASE IV. 

To reduce one denominate number to the fractional 

part of another. 

ORAL EXERCISES. 

1. What fraction of an hour is 15 minutes? 

Analysis. — In one hour there are 60 minutes, and 15 minutes 
= -J-^ or J of an hour. 

2. What decimal of an hour is 15 minutes? 

Analysis*— 15 minutes = J of an hour. J of an hour ss .25 
of an hour. 

3. What fraction of a gallon is 3 quarts? What 
decimal of a gallon? 

4* Beduce 50 cents to the decimal of a dollar. 
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5. What fi*action of a bushel is 16 qt. ? What decimal 
of a bushel? 

6. What fraction of a pound is 15 s.? What decimal 
of a pound? 

7. Reduce 1 ft. 6 in. to the fraction of a yard. To the 
decimal of a yard. 

8. What fraction of 3 feet is 18 inches? 

9. Reduce 30 minutes to the decimal of 2 hours. 
10, What fraction of 3 bushels is 3 pecks? 

WRITTEN EXERCISES. 

1. Reduce 10 oz. 18 pwt. 12 gr. to the fraction of a 

pound. 

Analysis. — In 10 oz. 

10 oz. 18 pwt. 12 gr. = 5244 gr. ^^ P^*- ^2 gr. there are 
1 IK — Knaci^ 5244 gr., and in lib. 

1^^-= ^^^^g^- there are 5760 gr. 5244 

pound. 

^, Reduce 10 oz. 18 pwt. 12 gr. to the decimal of a 
pound. 

Analysis.— 10 oz. 18 
10 oz. 18 pwt. 12 gr. == 5244 gr. pwt. 12 gr. = |^ of a 
1 lb. = 5760 gr. pound. |^ of a pound 

1^ = ^ = .9104 + reduced to a decimal = 

.9104+ of a pound. 

RULE. 
Reduce ike given numbers to the lowest denomination 
mentioned in either. Write the number which is to become 
the fractional part^ for the numerator of the required 
fractiony and the remaining number for the denominator, 
and change the fraction to its lowest terms, or to a decimal 
if necessary. 
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3, Reduce 16 s. 8 d. 1 far. to the fraction of a pound. 
To the decimal of a pound. 

4, Reduce 12 cwt. 90 lb. to the decimal of a ton. 

5, From a farm containing 120 A. 60sq. rd.^ there 
were sold 40 A. 29 sq. rd. ; what fractional part of the 
&rm was sold? 

6, If £1 is worth $4.8665, what is the value of £5 
9s. 6d.? 

7, Reduce 3 pk. 7 qt. 1 pt. to the decimal of a bushel. 

8, Reduce 7oz. 5pwt. 20 gr. to the decimal of a 
pound. 

9, What fraction of a cord is 65 cu.fb. 144 cu.in.? 
10. What decimal of a week is Ida. 6hr. 30min.? 



PERCENTAGE. 

Per Cent, is an abbreviation of the Latin words per 
centum, meaning by the hundred, and any per cent, of a 
number is that many hundredtJis of the number. 

Illustration. — In a town of 600 people, 3 per cent, can 
neither read nor write; this means that three in every hundred, 
or eighteen in all, can neither read nor write. 

In the above example we find three points to be con- 
sidered : the base (600 people), the rate (3 per cent.), and 
the percentage (18 people). 

The Base is the number on which the percentage is 
computed. 

The Rate or Rate Per Cent, is the number in each 
hundred or the number of hundredths to be taken. 

The Percentagre is the result obtained by taking as 
many hundredths of the base as are indicated by the rate. 
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The sigrn fo is generally used instead of the words 
per cent,; thus, 6^, 8^%. 

As the rate per cent, is a number of hundredths, it may 
be expressed either decimally, or as a common fraction. 
Thus:— 



1%= .Olory^ 



3%= .03ory|hy 



12%= .12or3l^ 



100% = 1.00 or f^ 



115% = 1.15 or H^ 



2i% = .02Jor^. 

1 33J 
33i or^jgQ. 

OOi or^. 

Jl 

100' 



33i% = 
Wo- 



.00^ or 



NoU, — In expressing any rate per cent., when the decimal point is 
used, the words per cent, and the sign % are omitted ; when either the 
sign or the words are used, the decimal point is omitted. 

CASE I. 
To find any per cent, of a number. 



ORAL EXERCISES. 

1. Express 5 % as a common fraction in its lowest terms. 

Analysis.-^ % = -^ = -^, 

2. Express in the same manner 10 % , 20 % , 25 % , 40 % , 
50%, 60%, 75%, 80%, 12^%, 16|%, 33^%, 66|%. 

3. What is 10% of $80? 

Analysis.— 10 % = -^ or ■^. -^ of $80 = $8. 

i. What is 20% of 60? Of 80? Of 100? Of J? 
5. What is 60^ of 12 horses? Of 60 aLo\\«K?l 

2 
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6. What is 33^% of 18? Of 24? Of 90? 

7. I bought two dozen hams, of which 25 % were unfit 
for use; how many were good? 

8. A &rmer raised 500 bushels of corn, and sold 20 % 
of it; how many bushels did he sell? 

9. A man received 12J% of $800; how many dollars 
did he receive? 

10. From a hhd. containing 63 gallons, 33^^ leaked 
out; how much remained? 

11. In a school of boys and girls containing 200 pupils, 
50% are girls; how many are boys? 

1^. A received 20% of 100 dollars, and B 75% ; how 
much did each get? *" 

IS. A man buys a sewing-machine and pays 10 % of the 
price every week; in how many weeks will he have paid 
for it? 

WRITTEN EXERCISES. 
1. What is 8% of 720 gallons? 

•20 Analysis. — We express the rate % decimally 

.08 and multiply; 8% = .08, and .08 of 720 gal.= 



57.60 gal. ^7.6 gal. 

RULK. 

Multiply the given number ^ or base, by the rate expressed 
dedmcUiy; the product will be the percentage. 

What is: — 



^. 8% of 1220 men? 

3. 3|% of $1000? 

4. 65% of 11692? 

5. 33^% of 1200 sheep? 

6. ^fo of 960? 



7. 17% of $165.25? 

8. 36% of $2000? 

P. 1% of 1600 pounds? 

10. 112% of 540yd.? 

11. 99% of 99? 
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12. A horse oosting $150 was sold at a loss of 20% ; 
what was the loss? 

13. On a bill of goods amounting to $183.76, b% was 
deducted for cash; how much was paid? 

H, A clerk receives a salary of $1800; he pays 16§ % 
of this for rent, 66|^% for family expenses, and saves the 
remainder; how much does he save? 

15. Anagentcollecta$18l7.12,of which he retains 2^%; 
how much does he hand over to his employer? 

16. A man bought a house for $6500, and sold it for 
6% more than he gave for it; how much did he get for 
the house? 

17. A merchant, failing in business, paid his creditors 
80 cents on the dollar; what % did he pay, and how much 
did the man receive to whom he owed $1854.96? 

18. What is 5% of .£18 128. 6d.? 

CASK II. 

To find what per cent, one number is of another. 

ORAL EXERCISES. 
1. What % of 80 is 20? 
Analysis.— 20 is ;J^ of 80. \ = .25, or 25 % . 

^. What % of 20 is 10? Of 40 is 8? Of 60 is 20? 

3. What % of 25 is 12^? Of 50 is 16f ? Of 1 is J? 

4. 7 is what % of 14? Of 21 ? Of 35? Of 70? 

5. 90 is what % of 100? Of 180? Of 90? 

6. What % of ^ is \1 Of 12^ is 6J? Of ^ is ^V? 

7. A boy having 12 cents gave away 3; what ^ did 
he give away? 

8. A boy having 12 cents gave away 3; what % did 
he keep? 
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9. A horse costing $120 was sold for $60; what per 
cent, of the cost did he sell for? 

10. A man having $50 paid $10 for a coat; what per 
cent, of his money did the coat cost? 

11. A farmer lost by decay 10 bushels of potatoes out 
of 40 bushels; what fo did he lose? 

12. Louis has half a dollar and John has 25 cents; 
what fo of Louis's money is John's? 

13. A man weighing 150 pounds lost 30 pounds through 
sickness; what fo did he lose? 

i^. I have 10 cents^ with which I buy a book, and sell 
it again for 15 cents; what ^ do I gain on my money? 

15. I buy a watch for $10, and sell it for $15; what % 
do I gain on the money which I lay out? 

WRITTEN EXERCISES. 

1. A man owing $750 paid $624 ; what per cent did 
he pay? 

PROOF. 

750)624.00(.83^ or 83J % $750 

6000 .83^ 

2400 2250 

2250 6000 

150 1 1^0 



750 "" 5 $624.00 

Analysis. — 624 is f^ of 750. ^f^ changed to a decimal and 
carried to the hundredths place (per cent, being so many hun- 
dredths) = .83^ or 83^ % . 

RULK. 

Divide the percentcbge by the base, extending (he division 
to hundredths. 
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^. What % of 1224 is 816? 

3. What % of 17f is 6|? 

4. A clerk whose salary is $1500 pays $300 for rent; 
what fo is that of his salary? 

6, A city whose population was 45000 in 1860, had 
increased to 60000 in 1870; what was the increase, and 
what ^ is it of the population in 1860? 

6. In a district school of 46 pupils, 12 are studying 
history; what % is that of the whole number? 

7. A man sold a watch for $175, that had cost him^ 
$150; what did he gain, and what % of the original cost 
is the gain? 

8: f of a barrel of flour was damaged by water; what 
^ remained sound? 

9. What % of 3 gal. 2 qt. 1 pt. is 1 gal. 3 qt.? 
10. A London merchant owing .£198 9 s. paid .£66 3 s.; 
what % did he pay? 

n. What % of I is ^? -^ is what % of ^? 
1^. A farmer's flock of sheep decreased from 480 to 
320; what % did he lose? 

15. What ^ of the weight of a barrel of pork is the 
weight of a barrel of flour? 

14' A mercliant fails in business, owing $25000; what 
^ can he pay, if his property is worth $8333.33J? 

16. If the standard for gold coin in the United States is 
9 parts of gold to 1 part of alloy, what is the ^ of alloy 
in an eagle? 

16. A farmer feeds his horses a mixture of oats and 
corn, in the proportion of 7 qt. of oats to 1 qt. of corn; 
what is the per cent, of oats in a peck of the mixture? 
In a bushel? In 100 bushels? 

17. What per cent, of 3.1416 is .7854^ 

2* 
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CASE III. 
To find a number when any per cent, of it is griven. 

ORAL EXERCISES. 
1. 12 is 3% of what number? 

Analysis. — If 12 is 3% of some number, 1% of that number 
is ^ of 12=s4, and 100%, or the number, is 100 times 4= 400. 

^. 20 is 10% of what number? 30 is 5% of what 
^number? 

S. 16 is 8% of what number? 4 is 20% of what 
number? 

4^ 25 is 25% of what number? 50% of what .num- 
ber? 

5. Charles has 12 dollars^ which is 6 % of what Robert 
has; how much has Robert? 

6. A man buying a house made a payment of $400, 
which was 10% of its price; what was the price? 

7. 80 % of the pupils of a school were dismissed, while 
the remainder of the pupils, 40 in number, were detained; 
what was the entire number? 

Analysis. — 100% or the entire number — 80% =20% detained. 
If 20% = 40 pupils, etc. 

8. A man sold a horse for 20% more than he gave for 
him, receiving $240; what did he give for the horse? 

Analysis. — 100% or the cost of the horse + 20% gain = 120% 
= $240, etc. 

9. A man sold a hoi'se for 20 % less than he gave for 
him, receiving $160; what did he give for the horse? 

Analysis.— 100% —20% =80% =$160, etc. 

10, 250 is 25 % more than what number? 
Jl. 250 is 25% less than what number? 
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WRITTEN EXERCISES. 

1. $246 is 3% of what sum? 

PROOF. 

.03) $246.00 $8200 

$8200 ^ 

$246.00 
Analysis. — In this example we hav^ the percentage and rate 
given, to find the base ; now as the base multiplied by the rate 
gives the percentage, it is evident that the pe^rcentage divided by 
the rate must give the base. 

RULE. 
Divide the percentage by the rate expressed as a decimal. 

2. A man's taxes, at the rate of 2}^, amount to $150; 
what is the valuation of his property? 

3. A merchant failing in business pays 46 cents on 
the dollar; how much did he owe the man to whom he 
paid $1125? 

4^ An army lost 15^ of its number in battle, 4^ by 
desertion, and 11 ^ by sickness, leaving but 14000 men fit 
for duty; what was the original number? 

6, A man drew from bank $118.65, which was 15^ 
of what he had deposited; what amount had he at first? 

6, A man drew from bank $118.65, which was 15% 
of what he had left; what amount had he at first? 

7, I expend 60% of my income, and save the balance, 
which is $1200; what is my income? 

8. A former sold 450 bushels of com, which was 33^ % 
of his entire crop; how much had he left? 

9. A clerk's salary was increased 8 % , making it $2700 ; 
what was his original salary? 

10. $375 is 75% of the cost of my horse and carriage; 
what did they cost? 
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11. A workman's wages were decreased 10^, leaving 
him but $1.35 per day; what did he receive before the 
reduction? 

12. A man lost 20^ of his weight through sickness, 
and then weighed 120 pounds; what was his original 
weight? 

IS. A merchant sold a barrel of flour for $9, which was 
12^^ more than it cost him; what did it cost him? 

14,. What niunber increased by 33^^ of itself will 
equal 888? 



REVIEW PROBLEMS. 

ORAL EXERCISES. 

1. What is 20 % of 40? 40 is 20 % of what number? 
What % of 40 is 20? 

2. What^of 20is'5? WhatisS^of 20? 20is5^ 
of what number? 

3. What % of 5 cents is 1 cent? Of 50 cents is 10 
cents? 

4. What % of 10 barrels is 2 barrels? Of 100 barrels 
is 20 barrels? Of 1000 barrels is 200 barrels? 

5. 300 is 50 fo more than what number? 

6. 300 is 50% less than what number? 

7. What number increased by 10% of itself is equal 
to 220? 

8. Sold a watch for $150, and thereby gained 50% ; 
what did it cost me? 

9. Sold a watch for $150, and thereby lost 50% ; what 
did it cost me? 

10. 25% of 80 is 20% of what number? 

11. S^fo of 90 is 3% of what number? 
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WRITTEN EXERCISES. 

1. My expenses for 1876 were $2500, which is 25% 
more than my expenses for 1875; what were my expenses 
for 1875? 

^. Find the cost of a carriage sold for $390, at a gain 
of 30%? 

S. What % of 25 rods is 34| yards? 

4„ A yard-stick has worn ;J^ of an inch too short; 
what % of a yard is it too short? 

5. 1^ per cent, of a merchant's capital is 12^% more 
than $480; what is his capital? 

6. The rent of a store is $320 per month, which is -^ 
of 10 % of the cost of the building; what is the cost of the 
building? 

7. Two merchants began business with $3600 each; 
one gained 66f %, and the other 75% ; what amount was 
gained by each? 

8. From a piece of cloth containing 45 yards there 
were sold two suits of 15 yards each; what per cent, of the 
cloth remained? 

9. A farmer owns 120 sheep, which is 15% of the 
number owned by his neighbor; how many have they 
both? 

10. There were 72 pupils in school on Monday, which 
was 80% of the attendance on Tuesday, and 90% of the 
attendance on Wednesday; what was the attendance on 
Tuesday and Wednesday? 

11. In a school of 100 pupils, 28 % remained at home 
on Monday, 10% on Tuesday, and 20% on Wednesday; 
what was the attendance for each day? 

W, What sum of money increased by 40% of itself 
equals $735? 



22 THE NEW AMERICAN ARITHMETia 



APPLICATIONS OF PERCENTAGE. 

The principles of percentage are applied to two general 
classes of problems: — 

Ist Those in which tirne is not considered; as, Prop 
and L088, Commission and BrokeragCy etc. 

2d. Those in which time enters into the calculation; as, 
Itvteresty Diseounty Banking^ etc. 

A knowledge of the rules of percentage already given 
is sufficient to enable the pupil to solve all those problems 
in which time is not an element. 



PROFIT AND LOSS. 

Profit and Loss are terms applied to gains or losses in 
business transactions, and are generally reckoned at a 
certain per cent, on the cost. 

ORAL EXERCISES. 

1. A watch costing $40 was sold at a gain of 10 %] 

what was the gain, and what was the selling price? 

Analysis.— 10% of $40 = $4, gain. $40+ $4 =$44, or the 
selling price. 

2. A cow costing $75 was sold at a loss of 33 J^; for 
how much was she sold? 

3. For what must I sell hay, bought at $16 per ton, in 
order to gain 12^^? 

4. A carriage costing $150 sold for $120; what was 
the loss per cent.? 

5. I buy cloth at $4 per yard, and sell it at $5 per 
yard; what % do I gain? 
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6. I sell goods for $12, that cost $6; what per cent 
do I gain? 

7. A carriage sold for $30 more than it cost, which 
was a gain of 10^; what was the cost? 

8. I lose 5 ^ by selling tea for 5 cents per lb. less than 
it cost me; what was the cost? 

9. Sold a house at a gain of $500, clearing 25^; what 
did the hoose cost me? 

10. Sold a house for $2500, and thereby gained 25%; 
what was the cost of the house? 

11. Sold wheat at $1.60 per bushel, and thereby lost 
20 ^o ; what was the cost? 

12. A fiirmer bought a horse and carriage at auction, 
and sold them again for $315, thus gaining b%] what 
did they cost him? 

WRITTEN EXERCISES. 

1. A farm costing $9650.75, was sold at a gain of 
12^% ; what was the gain, and what did the farm sell for? 

2. Had $1150.60 worth of goods damaged by water, 
so that I sold them at a loss of 15% ; what did I get for 
them? 

5. Bought a pair of horses at public sale for $275, and 
sold them immediately for $325; what % did I gain? 

4-. Sold goods for $90, which was f of their cost; what 
% did I lose? 

6. A dealer sold a quantity of flour at a profit of $315, 
and thus gained 8 fo ; what did the flour cost him? 

6. A merchant's outstanding accounts amount to 
$1148.37; if he loses 8% of that sum in collecting, how 
much does he receive? 
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7. Bought milk for 30 cents per gallon^ and sold it at 
12^ cents per qt.; what fo did I gain? 

8. Sold two houses for $4000 each; on one I gained 
25^, and on the other I lost 25^ ; what did they both 
cost me? 

9. Sold a horse for $240, and thereby lost 20 % ; for 
what should I have sold him in order to gain 20^ ? 

10. At what price must a coat, costing $18, be marked 
in order to M\ 10% and yet gain 10^ ? 

Analysis.— 10?^ of $18 = $1.80. $18 + $1.80 = $19.80 = 
Belling price at 10% gain. Now, as this is a reduction of 10% 
from the asking price, it follows that $19.80 = 90% of the asking 
price. 

11. At what price must I mark a watch that cost $240, 
so that I can deduct 4 % fi'om the asking price and yet 
make 20% profit? 



COMMISSION AND BROKERAGE. 

Commission is a sum paid to a person who transacts 
business for another, being usually a certain percentage. 

A Commission Merchant, or Ag^enty is one who buys 
or sells goods or transacts business for another. 

A Broker is a person who buys and sells stocks, bills 
of credit, etc. ; his percentage is called Brokerag^e* 

The Net Proceeds of a sale is the amount remaining 
after the commission, expenses, etc. are deducted. 

A Consignment is a quantity of merchandise sent 
to a commission merchant to be sold. 

The Consigrnor is the person who sends the goods, and 
the Consignee is the person to whom the goods are sent 
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ORAL EXERCISES. 

1. An agent sold a set of maps for $20^ on which he 
received 20% commission; what was the amount of his 
commission? 

^. A collector received 25% commission for collecting 
a bill of $100; how much did he receive? 

3. A dealer in real estate received $50 commission for 
selling a lot; what did he get for the lot, his commission 
being at the rate of 5 % ? 

4' An auctioneer sold some household goods for $80, 
and returned $76 to the parties for whom he sold; what 
was the amount of his commission, and what rate % did 
he charge? 

5, An agent selling books for $3 each, received $1 for 
every book he sold; what was the rate of commission? 

6. A commission merchant sold a consignment of 
potatoes for $80; he charged 10% commission, and $2 
for expenses; what were the net proceeds? 

WRITTEN EXERCISES. 

1. A commission merchant sold 1200 bushels of wheat, 
at $1.40 per bushel, 500 bushels of com, at 90 cents per 
bashel, and 600 bushels of oats, at 50 cents per bushel; 
what was his commission, at the rate of 3^%, and what 
were the net proceeds? 

^. If I charge 2^% for collecting $650, what amount 
must I pay over to my employer? 

3. A commission merchant sold a consignment of grain 
for $1250.25; his commission was 2^%, and charges for 
freight,, cartage, etc., $84.55; what amount did the con- 
signor receive? 

3 
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4* A real estate agent sold a &rra of 80 acres, at $120 
per acre; what was his commission, at |^^ ? 

5. An attorney received ^82.01 for collecting $1640.20; 
what rate % did he charge? 

6. A broker received $11 for buying a note of $4400; 
what was the rate ^ ? 

7. An auctioneer received $112.50 for selling a house, 
his commission being 2^fo ; for what did the house sell, 
and what were the net proceeds? 

8. A tax collector, after deducting 5% commission, 
paid into the treasury $23750; what was the whole 
amount collected, and what was his percentage? 

9. A merchant sent his agent $6060, which he invested 
in wool, at 50 cents per pound, first deducting 1 % com- 
mission; how much wool did he buy? 

Analysis. — The agent cannot charge a commission on his own 
pay ; the $6060 therefore, includes the amount invested in wool, 
and the agent's commission on that amount, consequently 100% 
or the amount invested +1% commission = 101 fo which = $6060. 

10, I send my agent in Cincinnati a consignment of 
boots and shoes, which he sells for $1850, at a commission 
of 2^^. He invests the net proceeds in sole leather, at 
40 cents per lb., after deducting a commission of ^% for 
buying; how much leather do I receive? 

11. My agent in Baltimore sells my consignment of 
640 barrels of flour, at $6.25 per bbl. He deducts his 
commission of 2^, and invests the net proceeds in corn, 
at 80 cents per bu., charging no commission thereon ; how 
much com do I receive? 

W. A broker receives $3015 with instructions to invest 
in bank stock, after deducting his brokerage of ^ %.; what 
amount does he invest, and what is his brokerage? 
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STOCKS AND BONDS. 

A Corporation is an association of persons authorized 
by law to transact business as a single individual. 

Stock is the funds or capital of a corporation, and is 
named according to the character of the corporation; as. 
Bank Stock, Oil Stocky Railroad Stock, etc. 

Shares are the equal parts into which a stock is 
divided, and persons who own shares of stock are called 
Stockholders. 

The amount specified on a share of stock is called its 
Face, Nominal, or Par Value. 

The Market Value of stock is what it will sell for. 

Stocks are at par when they sell for their &ce value; 
above par or at a Premium, when they sell for more; 
and below par or at a Discount, when they sell for less 
than their face value. 

In issuing shares of stock, payment in full is not always 

required at once, but a certain percentage is demanded 

from time to time. This percentage is called an Install- 
ment. 

The Gross Eamingrs of a company or corporation are 
its entire receipts; the Net Eamingrs are what remains 
after the expenses are deducted. 

A Dividend is a sum paid to stockholders out of the 
net earnings of a corporation. 

An Assessment is a sum which stockholders are 
required to pay, to make up losses in the business of a 
corporation. 

Note, — Dividends are usually made annually, semi-annually, or 
quarterly ; and both dividends and assessments are generally a certain 
percentage of the face of the stock. 
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Bonds are written obligations, intended to secure the 
payment of borrowed money at a specified time. 

NoU, — When a corporation wishes to increase its capital by borrow- 
ing, or a government desires to raise money in the same manner, it 
issues bonds to secure payment to the lender. These bonds vary in 
amount, and are bought and sold like ordinary stocks, from which 
they differ in bearing interest. 

Bonds receive different names according to their character ; thus, 
U. S. or Government Bonds are issued by the U. S. Government, 
State Bonds by a State, and City, County, District, or Corporation 
Bonds, by a City, County, District, or Corporation, respectively. 

U. S. Bonds are of several classes, bearing different rates 
of interest, and payable at different dates. 

The following are the principal U. S. Bonds: — 

6% BONDS. 

6's of 1881, payable in 1881. 

5-20's, redeemable in 5 years, and payable in 20 years 
from their date of issue. 

5% BONDS. 

10-4(ys, redeemable in 10 years, and payable in 40 years 
firom their date of issue. 

5's of 1881 (new), redeemable after 1881. 

4^% BONDS. 

4^'s of 1886 (new), redeemable after 1886. 

Afo BONDS. 

4's of 1901 (new), redeemable after 1901. 

The interest on the above bonds is payable in gold, 
semi-annually for tlie 5-20's and 10-40's, and quarterly 
for the 5's of 1881, 4\'& of 1886, and 4's of 1901. 
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A Coupon is a certificate of interest attached to a bond. 
It is detached and presented for payment when the 
interest is due. 

State, city, corporation, and other bonds are made pay- 
able at a specified time, and bear various rates of interest. 
They are named according to the parties by whom they 
are issued, and their rate of interest; thus. City 6's, 
Georgia 7's, etc. 

Note, — Reference is here made to iiUerest in connection with bonds. 
This will be more fully treated hereafter, the following examples 
referring only to the buying and selling of bonds as stock. 

ORAL EXERCISES. 

1. If I buy stock at $95 per share, whose par value is 
$100, is it at a premium or a discount, and what % ? 

2. A stock whose par value is $50 sells at $60; is it 
at a premium or a discount, and what fo ? 

3. When a stock is quoted at 8% premium, what is 
the market value of a share whose fiice is $100? 

^. When a stock is quoted at 10^ discount, what is 
the market value of a share whose par is $50? 

6. What will a hundred-dollar government bond cost 
me, at a premium of 12 ^ ? 

6. A bank declares a dividend of 3% ; what will the 
stockholder receive who owns 5 shares, par value $100? 

7. A man buys stock at 80, and sells at 90; what % 
does he gain on his investment? 

Analysis. — If a man buys at 80, and sells at 90, he gains 10 on 
an investment of 80. 10 is \ of 80. \ = .12^, or 12^ % . 

8. If I buy at 90, and sell at 120, what ^ do I gain? 

9. When a bank stock, par $100, is quoted at 25% 

premium, how many shares can I buy for $500? 

3* 
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WRITTEN EXERCISES. 

1. I have 80 shares of bank stock, par value $100, 
which pays a quarterly dividend of 2J-^; what is my 
annual income &om the stock ? 

Note, — When the par value of shares is not given, it is understood 
to be $100. 

^. I buy three U. S. 5-20 bonds of $500 each, at a 
premium of 12^% ; what do I pay for them? 

3. I buy railroad stock, at $42 per share, and sell it at 
$28; what^ do I lose on my investment, and at what ^ 
discount does the stock sell, par value being $50? 

4' The net earnings of a street car company are $10000; 
it has issued 1200 shares of stock, par value $50; what fo 
of dividend does it pay, and how much money does A 
receive, who owns 75 shares? 

6. I wish to invest $6630 in city 6^8, at 10^ % premium ; 
how many $1000 bonds can I buy for that money? 

6. The market value of a certain oil stock is 28, 
nominal value 50; at what ^ discount is it? 

7. What is the discount on $8000 Missouri 6's, selling 
at 92? What is the market value? 

8. I paid $960 premium on 120 shares of canal stock; 
what was the ^ of premium? 

9. A manufacturing company lost $30000 by fire; 
what rate of assessment must each stockholder pay, in 
order to make good the loss, the number of shares being 
1500? 

10. My broker buys me 40 shares of Pennsylvania R. R. 
stock, at 46, par value $50, brokerage ^% ; what does it 
cost me? 

Note. — Brokerage is charged on the face value. 
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11. How many U. S. 5-20 bonds of $600 each, at 108, 
can I buy for $21600? 

12. I buy 80 shares of oil stock, at $28, and sell it at 
$35 ; what ^ do I gain on my investment, and what is 
the entire amount gained? 

13. A broker bought stock at 3% discount, and sold it 
at 12^ premium, thereby gaining $900; how many shares 
did he purchase? 

14. I sell six $500 government bonds, at 12^^ pre- 
mium, and invest the proceeds in railroad stock, at 25 ^ 
discount; how many shares of the latter do I receive? 

16. What will 5 shares of mining stock cost when 
quoted at 109? 

16. My broker bought me 30 shares of railroad stock, 
at 84, and sold the same for me, at par; how much did I 
gain, the brokerage in each transaction being J% ? 



TAXES. 

A Tax is a sum of money assessed upon persons or 
property, for public purposes. 

A Poll or Capitation Tax is a tax upon the person of 
a citizen. It is a certain specified sum, varying in different 
localities, and assessed upon each person not exempt by 
law. 

A Property Tax is a tax assessed upon property, and is 
a certain percentage of its valuation. 

Property may be divided into two classes:— 

Beal Property or Real Estate, consisting of houses, 
lands, etc., and Personal Property, consisting of movable 
property, such as money, furniture, tools, etc. 
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WRITTEN EXERCISES. 

1. A tax of $48650 is to be assessed upon a town ; the 
valuation of the property being $2432500 ; what is the rate? 

2. What is the amount of tax paid by a resident of the 
above town, his property, worth $24000, being assessed 
at f of its value, and his poll tax being $1.50? 

3. A tax rate of 2^ cents on the dollar produces 
$65000; what is the assessed valuation of the property? 

4,. At a tax rate of 2 mills on the dollar, find the rate 
^0 and the amount of taxes paid on a property assessed 
at $2800. 

5. The tax rate of a certain city is 2^ ^ , and the assessed 
valuation of property $200000000; what is the amount to 
be raised by taxation? 

6. A school district wishes to raise such an amount by 
taxation as will secure $2850, for building purposes, after 
deducting the coUectorJa commission of 5 ^ ; the assessed 
value of the property being $300000, what is the rate? 



DUTIES OR CUSTOMS. 

The revenue of the U. S. Government is derived from 
taxes on manufactures, licenses, etc., called Internal 
Reoenuej and from Duties or Customs, 

Duties or Customs are taxes upon imported goods. 

These taxes are collected at an office established by the 
government, called a Oustom House, and a place contain- 
ing a custom house is called a Port of Entry. 

Duties are of two kinds — Specific and Ad Valorem, 

A Specific Duty is a certain tax imposed upon an 
article without regard to the cost. 
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An Ad Valorem Duty is a oertain percentage of the 
value of the goods, according to the Invoice. 

An Invoice is a bill of goods from the seller to the 
importer, with prices and charges annexed. 

Before calculating duties, certain allowances are made if 
necessary; these are Tare^ Leakage, and Breakage. 

4 

Tare is an allowance made for the weight of the box, 
cask, etc., containing the goods. 

Ijeakagre is an allowance for waste of liquors imported 
in casks, barrels, etc. 

Breakage is an allowance for loss of liquors imported 
in bottles. 

Note. — Actual breakage or leakage only is allowed ; the allowance 
being determined by gauging or counting. 

The entire weight or value of the goods before any 
deductions are made, is called the Gross Weight, or 
Gross Value. 

The Net Weight or Net Value, is that which remains 
after the deductions are made. 

WRITTEN EXERCISES. 

1. A sugar refiner imports 80 hogsheads of sugar, the 
gross weight of each hhd. being 450 lb. ; what amount of 
duty did he pay, at 2f cents per lb., the tare being 12^^ ? 

2. A merchant imports 25 casks of French brandy, each 
cask invoiced at 36 gallons; what is the duty, at 50^, the 
price of the brandy being $4 per gallon, and an allowance 
of 1^% being made for leakage? 

S. 1 import 340 bags of Rio coffee, the gross weight of 
ea<;h being 55 lb. ; what is the duty, at 5 cents per lb., the 
tare being 2 % ? 



34 THE NEW AMERICAN ARITHMETIC, 



4,. What is the duty, at 2^ cents per lb., on 48 casks of 
raisins, gross weight 134 lb. each, tare 12^ ? 

6. What is the duty on 250 tons of steel rails, at \\ 
cents per pound? 

6*. The duty, at 60 ^, on 4000 yds. of silk grenadine was 
$3600; what was the invoice price per yard? 

7. The duty on 1200 yards of Brussels carpet, invoiced 
at $1.70 per yd. is $724; what is the rate % ? 



INSURANCE. 

Insurance is indemnity against loss. 

The principal kinds of Insurance are Fire, Liife, 
Marine, Accident, and Stock, (cattle, horses, etc.) 

A Policy of Insurance is a written contract between 
the insurers and the insured. 

A Premium is an amount paid to secure an insurance, 
and is a certain percentage of the sum insured. 

WRITTEN EXERCISES. 

1, What premium, at 2 ^, must be paid for an insurance 
of $6400, on a house? 

2, A merchant insures a ship and cargo, worth $96000, 
for f of their value; what is the premium at 2J-^ ? 

3, I take out a life insurance policy for $10000; what 
is my first premium at 3^^ ? 

4, My premium for an insurance of $4500 is $112.50; 
at what rate am I insured? 

6. A property is insured for $2050, which covers f of 
its value, and the premium thereon at 2^^ ; what is the 
value of the property? 
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INTEREST. 

Interest is the money which is paid for the use of 
money. 

The Principal is the sum for the use of which interest 
is paid. 

The Rate is the per cent, of the principal paid for any 
given time. 

Note. — When no time is mentioned, per annumy or hy the year, is 
understood. 

The Amount is the sum of the principal and interest. 

Simple Interest is the interest on the sum loaned, for 
the given time, at the given rate. 

Iiegral Interest is the interest according to a certain 
rate per annum^ fixed by law. 

Note 1, — A higher rate of interest than that prescribed by law, is 
termed usury, and is prohibited by law. 

Note 2. — When the rate per cent, is not named in notes, or other 
business documents, the legal rate must be taken. 

Note 3. — In most of the States, and on debts due the United States, 
6% is the legal rate, although in some States a higher rate may be 
agreed upon by special contract. 

CASE I. 

The principal, rate, and time, being given, to find 

the interest or amount. 

ORAL EXERCISES. 

1. What is the interest on $100 for 5 years, at 5 % per 

annum? 

Analysis.— 5% of $100 = $5^ which is the interest for 1 year; 
and the interest for 5 years is 5 times $6 = $25. 

2. What is the interest of ^50 for 7 yeai^, «i ^^o'l 
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3. What is the interest of $60 for 5 months, at 1 ^ a 
month? 

i. What is the interest of $200 for 4 months, at 9 ^ 
per annum? 

Analysis.— 9% of $200 is $18, which is the interest for 1 year; 
and the interest for 4 months is -^ or -|- of $18 = $6. 

5. At 2^ a month, what will I pay for the use of 
$100 for 6 months? At 12% per annum? 

6. What is the interest of $400 for 6 months, at 6 % 
per annum? At ^% a month? 

7. Atb^o ^ year for 10 years, what part of the princi- 
pal is equal to the interest? 

Analysis. — ^At 6%, y^ of the principal = the interest for 1 
year; and for 10 years, 10 times x^^'" i of the principal = the 
interest. 

8. AtQ^o per annum for 16f years, what part of the 
principal equals the interest? 

9. What is the interest of $600 for 1 year, at 10 % ? 
For 10 years? 

10. I borrow $200 from a friend for 1 year, at 6 % ; 
what do I owe him at the end of the year? 

11. What is the interest of $50 for 2 yr. 3 mo., at 8 % ? 
What is the amount? 

1^. I place $600 in a savings bank, which pays 4 ^ per 
annum ; what is due me at the end of one year? 

13. Find the amount of $100 for 2 yr. 6 mo., at 4%. 
At 5%. At 6%. At 10%. 

U. Find the interest of $60, at 6 %, for 2 months. For 
3 months. For 6 months. For 8 months. For 9 months. 

IB. I loan $600 for 1 yr, 4 mo., at 6 % ; what amount is 
due Die at the expiration of that time^ 
JK What 18 the interest of 1 doWov foT 'ift ^«w>^^. t>«fo^ 
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WRITTEN EXERCISES. 
1. What is the interest of $200.25 for 3 years, 6 
months, at 8 ^ ? 



$200.25 
^ 

16.0200 



Aj^ALYSis.-^^ or .08 of $200.25=* 
$16.02, which is the interest for 1 year. 
3 yr. 6 mo. = 3^^ yr. If the interest for 
1 year is $16.02, the interest for 3^ yr. 



-^ =3 A times $16.02 « $54.73i. 

$54.7350 Interest. ^ ^ 

2. What is the amount of $420 for 2 yr. 3 mo. 15 da., 
at6%? 



$420 
.06 

12 )25.20 

2.10 

57.75 Interest. 
420.00 



$477.75 Amount. 



Analysis. — The interest of $420 for 
1 year at 6^ =$25.20, which being di- 
vided by 12 gives $2.10 as the interest 
for 1 month. 2 yr. 3 mo. 15 da. = 27^ 
months. If the interest for 1 month is 
$2.10, the interest for 27^ months =27^ 
times $2.10 =$57.75, which being added 
to the principal, gives $477.75 as the 
amount. 



Note, — It is customary among business men to consider 30 days 
as a month, and 12 months as a year. In transactions with the 
U. S. Grovernment, however, 365 days are considered a year. 

RULE. 

Multiply the principal by the rate per cent, expressed 
deeimcUly, and the product will be the interest for 1 year. 
If the time is in years and months^ multiply this product 
by the time escpressed in years and the fraction of a year. 
If the time is in years, months, and days, take -^ of the 
yearns interest, and multiply ii Jw/ the time. exn^e»&^ m 
months and the fraction of a month. 

4 
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3, What is the interest of $180.50 for 2 yr. 8 mo., at 
8^? 

i. What is the interest of $1200 for 3 yr. 4 mo. 15 da., 
at 7^? 

5. What is the interest of $860.90 for 11 mo. 10 da., 
at5%? 

6. What is the amount of $800 for 5 yr. 6 mo. 20 da., 
at6%? 

7. What is the amount of $100 for 8 mo. 19 da., 
at 5^? 

8. What is the interest of $50 for 1 yr. 10 mo., at 4^ %? 

9. What is the interest of $1.00 for 2 yr. 3 mo. 5 da., 
at 6 % ? What is the amount? 

10. What is the interest of $100 for 2 yr. 3 mo. 5 da., 
at 6 % ? What is the amount? 

11. I borrow $1000, at 2^ a month; how much do I 
owe at the end of 6 mo. 9 da.? 

12. I loaned $580.75 from January 1, 1874, to January 
15, 1876, at'6% ; what amount was then due me? 

13. What is the interest, at 7 %, on $1200, from July 6, 
1873, to October 10, 1876? 

14,. What is the amount of $750.60 for 1 yr. 1 mo. 1 da., 
at5%? 

15. What is the interest of $100, at 6^, for 16 yr. 
8 mo. ? At 5 ^ , for 20 years? 

16. What is the interest of $850, at 8%, for 12 yr. 
6 mo.? At 10%, for 10 years? 

17. I bought a house for $4000, and agreed to pay for it 
in 1 year and 9 months, with 4J% interest; what amount 
had I to pay? 

18. What is the difference between the interest of $500, 
at 6 %, for 10 years, and at 10 %, for 6 years? 
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BUSINESS MKTHOD. 

ORAL EXERCISES. 

1. What is the interest of $1 for 1 year, at 6 % ? For 
1 day? 

Analysis. — ^The interest of $1 for 1 year, at 6%, is 6 cents, and 
for 1 day, or ^^ of a year, it is ^^ of 6 cents = ^ of a cent. 

2. If the interest of $1 for 1 day, at 6 ^, is ^ of a 
cent, what is the interest of $1 for 30 days? For 60 
days? For 90 days? For 180 days? 

3. If the interest of $1 for 1 day, at 6 %, is ^ of a cent, 
what is the interest of $20 for 1 day, at 6 % ? Of $60? 
Of $120? Of $240? Of $300? 

i. What is the interest of $30 for 120 days, at 6 % ? 

Analysis. — If the interest of $1 for 1 day is -g^j- of a cent, the 
interest of $30 for 1 day is 30 times -^ of a cent = |^ or ^ cent. 
If the interest of $30 for 1 day is ^ cent, for 120 days it is 120 
times ^ cent =^-|^ or 60 cents. 

What is the interest, at 6^, of — 

6. $120 for 90 days? For 20 days? 

6. $300 for 60 days? For 180 days? 

7. $180 for 15 days? For 45 days? 

8. $240 for 50 days? For 30 days? 

9. If the interest on a certain sum, at 6 ^, is $72, what 
would be the interest on the same sum, for the same time, 
at5^? 

Analysis.— If the interest at 6% =$72, the interest at 6% = 
f of $72 =$60. 

10, What is the interest of $360 for 20 days, at 6 % ? 
At3%? At4^? At7%? At8%? AtlO%? 

11. What is the interest of $360 for 60 d«:3«.,^\»^<fo'l 
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WRITTEN EXERCISES. 

1. What is the interest of $400 for 1 yr. 6 mo. 21 da., 

at6%? 

1 yr. 6 mo. 21 da. = 561 days. 

^ X 400 X 661 = 3740 cents = $37.40. 

Analysis. — As the interest of $1 for 1 day, at 6%, is -^ of a 
cent, the interest of $400 for 1 day is 400 times -g^ of a cent = 
^^ cents, and for 661 days it is 561 times ^\/^= 8740 cents, or 
$37.40. 

Note, — It will be seen in the above operation that Ihe number de- 
noting the dollars has been multiplied by the number denoting the days, 
and the result divided by 60, giving the answer in cents ; now, as -^ 
of a cent is g^^^^ of a dollar, dividing by 6000 would have given the 
answer in dollars ; the general practice, however, is to divide by 6, 
pointing off three figures if there are only dollars in the dividend, and 
five figures if there are dollars and centSy thus giving the answer in 

A u A . rri. $400 X 661 224.400 ^«^ .^ 

dollars and cents. Thus, -^^ — ^—- — = — =$37.40. 

oUUU o 

RULK. 

MvMiply the principal by the number denoting the time in 
daySy and divide the product by 6 y pointing off three figures 
in the quotient when the principal is in dollars only, and 
five figures when there are cents in the principal. 

Note, — For any other rate %, multiply the interest, at 6%, by the 
given rate, and divide by 6. 

^. What is the interest of $500 for 84 days, at 6 % ? 
S. What is the amount of $1600 for 60 days, at 6 ^ ? 

4. What is the interest of $184.66 for 1 yr. 6 mo. lOda., 
at 6 % ? What is the amount? 

5. What is the amount of $1 for 360 days, at 6 % ? 

6. What is the amount of $785.90 for 30 days, at 6 ^ ? 

7. At 6 %, what is the interest of $5000 for 5 yr. 6 mo. 
6 da.? What is the amount? 
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8. At 6%, what is the interest of $850 for 8 mo.? 

9. What is the amount of $50.50 for 1 yr. 3 mo., at 6 % ? 

10. What is the amount of $300, at 6 %, for 10 days? 

11. I owe a merchant $540 and agree to pay him the 
debt in 30 days, with interest at 6 ^ ; how much shall I 
have to pay him? 

12. I buy a property for which I agree to pay $1000 
cash, $1000 in 3 months, and $1000 in 6 months, with 
6^ interest; what will the property have cost me when 
the final payment is made? 

13. I borrow $500, January 13, 1875, and pay it July 5, 
1875, with 6% interest; what does the use of the money 
cost me? 

14. What is the amount of $420.80 from July 9, 1876, 
to December 25, 1876, at 6^ ? 

15. What is the interest, at 6^, on $120, borrowed on 
Christmas, and paid on New Year's Day, counting both 
days? 

16. If I borrow $320, May 1, 1877, and pay it with 
6 ^ interest December 31, 1877, how much do I pay? 

17. What is the interest of $800 for 1 yr. 2 mo., at 8 % ? 

1 yr. 2 mo. = 420 days. Analysis.— We find the 

goQQ y. 4 2Q interest at 6% to be $66.00; 

= $56.00. and if the interest at 6% = 

" $56.00, the interest at 8%= 

f of $56.00 = $74.66. | of $56.00= $74.66. 

18. What is the interest of $326 for 1 yr. 3 mo. 10 da., 
at4^%? At5^? At8%? AtlO%? 

19. What is the interest of $96.50 for 90 days, at 3^ ? 
At7%? Atl2|%? At 15%? 

W. A note dated March 30, 1870, was paid July 6, 
1870, with interest at 7%; what was t\\e am.ovxwY*'^. 

4* 
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CASE II. 

The interest, or amounty and the rate and timcy 
being ^^etif to find the principal. 

WRITTEN EXERCISES. 

1. I wish to lend such a sum of money at 6^, for 3 
years, as will yield me $54 interest. 

Analysis. — ^We find 
Interest of %l for 3 yr. = $.18. that the interest of $1 

$54 H- .18 = $300. • for 3 years at 6% is 

$.18. Now, if $1 of. 

principal produces $.18 interest, to produce $54 interest will take 

as many dollars of principal as .18 is contained times in 54^300, 

the number of dollars required. 

RULE. 
Divide the given interest by the interest of one doUarfor 
the given time and rate; or, divide the given amount by the 
amount of one dollar for the given time and- rate, 

2. At 5^, what principal will produce $4.62^ in 1 yr. 
6 mo. 15 da.? 

S. AXQ^oy what principal will produce $300 interest in 
16 yr. 8 mo.? 

^. A man wishes to provide an annual income of $1000 
for his wife; what sum must he put at interest, at 6 ^, to 
produce that sum? 

5. What principal will amount to $490.50 in 1 yr. 
6mo., at6%? 

6, I desire to put a certain sum at interest, at 6%, for 
18 months, so that at the end of that time I shall have 
$228; what sum must I invest? 

P". TFfta^ principal, at 8 %,wi\\ amo\uit\o1%^&^ ml^^awc'l 
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8. If I receive $28.50 as the interest due on money 
lent at 1^% a month for 4 months, what sum did I lend? 

9. A church wishes to secure to the pastor an income 
of $100 per month; what sum invested at 6% will yield 
that amount? 

10. I have a mortgage of $900 on my property, due in 
18 months; how much must I invest now, at 5%, to 
amount in that time to the required sum? 

CASE III. 

Tlie principal, interest, and time, being ^Yerif to 

find the rate. 

WRITTEN EXERCISES. 

1. At what rate will $400 yield $30.66$ in 1 yr. 3 mo. 
10 da.? 

The interest of $400 fori yr. 3 mo. 10 da., at 1% = 
$6.11|. 30.66| -^ 5.11^ = 6. 

Analysis.— If |400, at 1 % , for 1 yr. 3 mo. 10 da., yields $5.11^, 
to yield $30.66|- for the same time will take as many % as 5.1 1-J- is 
contained times in 30.66 J-, which = 6. The rate, therefore, is 6 % . 

RULK. 
Divide the given interest by Hie interest of the given 
principal for the given time at 07ie per cent. 

2. At what rate will $180 yield $27 interest in 3 years? 

3. At what rate will $600 amount to $684 in 2 yr. 
4 mo.? 

4.. I lent $500 for 2 yr. 4 mo., and received at the end 
of that time $552.50 in full ; what was the rate % ? 

5. At what rate will any sum do\3Xi\ei\\sB^\ssL\^^. 
8 mo.? 
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6. My semi-annual interest on ten 600-dollar govern- 
ment bonds is $150; what is the rate per cent.? 

7. My annual inoome on $800 invested in Kansas, at 
the legal rate^ is $80, while tlie same amount invested in 
New Jersey at the l^al rate yields only $56 ; what is the 
difference in the rates? 

8. At what rate will I have to invest $15000 so that it 
may yield me $300 quarterly? 

CASE IV. 

The principal, rate, and interest, being: graven, to 

find the time. 

1. How long will it take $500 to gain $45, at 6 % ? 
The interest of $500 for 1 year at 6 %= $30. 
$45 -^ $30 = 1^. 1^ yr. = 1 yr. 6 mo. 

Analysis.— If $500 gains $30 in 1 year, at 6%, to gain $45 at 
the same rate will take as many years as $30 is contained times in 
$45, which = 1^. 1^ years = 1 yr. 6 mo. 

RULE. 

Divide the given irUerest by the interest of the given 
principal at the given rate for one year. 

2. I lent a friend $1300, at 6^; at settlement he owed 
me $1339 ; how long did he have the money? 

3. In what time will $1250 gain $500, at 7 % ? 

i. In what time will $1920 amount to $2178, at 6%? 
6. In what time will $500 double itself, at 6 % ? At 
5%? 

6. In what time will $1800 amount to $1964, at 4%? 

7. A young man, on coming of age, received $1798.50 
as the amount of a legacy of $1650, at 6 % ; how old was 
he when the money was invested? 
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COMPOUND INTEREST. 

Compound Interest is interest on both principal and 
interest^ if the latter is not paid when due. 

NoU, — ^Interest may be compounded at whatever time it is made 
payable, as, annuaUy, wnd-annuaUyy etc. It is not considered osary, bat 
it cannot be collected by law. 

1. What is the interest of $500 for 3 years, compounded 
annually, 2ii&%'t 

Principal $500 

Interest for 1st year ... 30 

Amount, or second principal 530 
Interest for 2d year . . . 31.80 

Third principal .... 561.80 
Interest for 3d year . . . 33.70 

Final amount 595.50 

Principal 500.00 

Compound Interest . . . $95.50 

Analysis. — In this example the interest being compomided 
annually, we find the interest for one year, and add it to the prin- 
cipal, forming a new principal, on which we calculate the next 
year's interest, and so on. The first principal subtracted from 
the final amount gives the compound interest. 

RULK. 

Find the amount of the given prindpal for the first 
period for which it is to be compounded; proceed with this 
amomit as a new principal for the second periody and so 
on; the difference between the VoLst amomU and the given 
principal will be the compound interest. 

Note, — When there is a partial period, the interest for that time is to 
be computed on the last amount and added to it. 
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2. What IS the interest on $1400 for 2 years, com- 
pounded semi-annually, at 6 J^ ? 

3. What is the amount of $400 for 1 yr. 6 mo., com- 
pounded quarterly, at 4 ^ ? 

4. What is the interest of $1500 for 3 years, com- 
pounded annually, at 5 ^ ? 

5. What is the interest of $850 for 3 yr. 2 mo. 15 da., 
compounded annually, at 6 ^ ? 



PARTIAL PAYMENTS. 

Partial Payments are payments in part, of a promis- 
sory note, bond, or similar obligation. When payments 
are made, the amount and date of each are written as 
receipts, on the back of the note. 

A Promissory Note is a written promise to pay a 
certain sum of money at a specified time. It is sometimes 
called a note of hand, or simply a note. 

Illustration. — January 2, 1877, Henry Hand, of Reading, 
settles his account with William Morgan, of the same city. He 
finds that he owes the latter $500, which he is unable to pay 
immediately, and therefore gives Morgan his written promise to 
pay the amount due, with or without interest, and at such a time 
and place as may be agreed upon between them. 

The promissory note in the above case might read as 

follows: — 

Beading f Jan. ^, 1877. 
$500. 

Sixty days after date, I promise to pay to 

the order of William Morgan, five hundred dollars, with 
interest, without defalcation. Value received. 

Henry Hand. 
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The I>ate of a note is Ae time when it is drawn. 

The Time of a note is the time for which it is drawn. 

The Maker or Drawer of a note is the person who 
signs it. 

The Payee is the person to whom the money is to be 
paid. 

The Face of a note is the amount for which it is drawn. 

The Date of the above note is Jan. 2, 1877, the Time is 60 days, 
the Maker or Drawer is Henry Hand, the Payee is William 
Morgan, and the Face of the note is $500. 

An Indorser is a person who writes his name on the 
back of a note^ and thereby makes himself responsible for 
its payment. 

An Indorsement is anything written on the back of 
a note. 

In order to make the payment of the above note more secure, 
Morgan requires that it shall be Indorsed by some responsible 
person. Jones consents to do this, and by writing his name on 
the back of the note becomes responsible for its payment. 

When a note is made payable to bearer, or to the 
order of any person, it becomes negotiable; that is, it 
can be transferred or sold. 

Note. — A bill or note, to be valid, is not confined to any set form of 
words. A promise to deliver or to be responsible for so much money 
is a good bill or note ; bat it must be exchisively and absolutely for 
the payment of money. In Pennsylvania, however, the law requires 
that the words ''without defalcation" shall be inserted in a promissory 
note, and, for the protection of the payee, the note should contain the 
words " value received." 

Promissory notes do not bear interest until after they are due, 
unless otherwise specified. If a note is paid before it is due, and 
afterwards comes into the hands of another holder, for value, the 
amount of the note can be collected from the maker at maturity. 
It is customary to write the amount of a note in figures, and also 
in words. 
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WRITTEN EXERCISES. 

1. Chicagoy March 8, 1876. 

$600. 

Six months after date I promise to pay to 

the order of E. Simpson^ six hundred dollars, with interest. 

Value received. 

John Moeton. 



This note was indorsed as follows: July 11, 1875, $50; 
November 21, 1875, $10; April 6, 1876, $120. What 
was the amount due at settlement, January 1, 1877? 

Face of note $600 

Interest from March 8, 1875, to July 11, 1875 

(4 mo. 3 da.) 12.30 

Amount due July 11, 1875 612>30 

First payment (exceeding the interest) .... 50.00 

New principal 562.30 

Interest on $562.30 from July 11, 1875, to 

November 21, 1875 (4 mo. 10 da.) . . . 12.18 
Second payment (less than interest) $10. 
Interest on $562.30 from November 2J, 1875, to 

April 6, 1876 (4 mo. 15 da.) .... . 12.65 

Amount due April 6, 1876 . 587.13 

Third payment $120 + second payment $10 (the 

two payments exceeding the interest due) 130.00 

New principal 457.13 

Interest from April 6, 1876, to January 1, 1877 

(8 mo. 25 da.) 20.19 

Amount due January 1, 1877 $477.32 
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Analysis. — ^The intereet on the face of the note from its date 

to the first payment we find to be $12.30, and, as the first payment 

exceeds the interest, we add this interest to the principal, and 

subtract the amount paid ($50), which gives us a new principal, 

1562.30. The interest on $562.30 from the first to the second 

payment is $12.18, which is greater than the second payment 

($10) ; we therefore find the interest on $562.30 from the second 

to the third payment; this interest is $12.65, and, as the two pay- 

ttients now exceed the interest due, we subtract their sum ($130) 

from the amount of the last principal and the interest due, which 

gives us a new principal, $457.13. The interest on $457.13 from 

the third payment to January 1, 1877, is $20.19, which being 

added to $457.13 gives $477.32 as the amount due January 1, 1877. 

The above method is the one which has been adopted by 
the Supreme Court of the United States^ and is called the 



UNITKD STATKS RULK. 

Find the interest on the given principal from the date of 
the note to the date of the first payment, and if this payment 
equals or exceeds the interest, subtract it ffom the amount 
(hen due, and proceed in like manner vnth (he remainder 
as a new principal. 

If any payment is less than the interest due, find the 
interest on the last principal to the date of (he next pay- 
ment, and so continue until the sum of the payments equals 
or exceeds the interest due; then subtra^ct the sum of the 
payments from the amount due, and proceed as before. 

The following arrangement of the example just given 
will be found to be convenient in all cases under the 
United States Rule. 



YR. MO. DA. 














1875 3 8 


TiMK. 


Pbincipal 


Interest. 


Amount. 


Patmknt. 


Balance. 


1875 7 11 


4 mo. 3 da. 


$600 


$12.30 


$612.30 


$50 


$662.30 


1875 11 21 

1876 4 6 


4 " 10 " 
4 " 15 " 


662.30 
562.30 


12.181 
12.65 i 


587.13 


10) 
120/ 


457.13 


1877 1 1 


8 " 25 " 


467.13 


20.19 
5 


477.32 


None. 


477.32 
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^. Boatouy May 20 y 1875. 

$650. 

One year after date I promise to pay to 

Charles Miller, or order, six hundred dollars, with interest^ 

at 6 % . Value received. 

Henry Howard. 

Indorsements. — September 3, 1875, $35; l)eoember 18, 
1875, $10; March 5, 1876, $200. What was due at settle- 
ment. May 20, 1876? 

S. A note of $1600, dated January 4, 1874, was in- 
dorsed as follows:— May 12, 1874, $56.75; October 19, 

1874, $25; February 19, 1875, $450. What was due June 
1, 1875, interest at 8% ? 

^. A note of $750, dated April 4, 1875, had the follow- 
ing indorsements: — October 1, 1875, $16; June 4, 1876, 
$20; October 15, 1876, $300; February 20, 1877, $360. 
What was due August 1, 1877, at 6 % ? 

5. A note of $400, dated May 12, 1875, and drawing 
interest at 6^, was indorsed as follows: — November 6, 

1875, $10; July 9, 1876, $10; December 1, 1876, $175.60. 
What was due February 6, 1877? 

In the settlement of notes and of interest-bearing ac- 
counts running a year or less, merchants often make use 
of the following 

MERCANTILE RULE. 

Fiiid tJie amount of the note or debt from the time it begin8 
to draw interest, to the time of settlement ; also the amourU 
of each payment, from its date to the time of settlement. 

Add the amounts of the payments together, and subtraat 
their sum from the amomd of the note or debt 
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6. A note of $850, -dated Jan. 3,1876, and drawing 
interest at 6^, has the following indorsements: — Mar. 7, 
1876, $30; May 9, 1876, $60.50; Aug. 9, 1876, $25. 
What was due Dec. 19, 1876? 

7. On a debt of $1100 bearing interest at 6^ from 
Feb. 6, 1876, the following payments were made: — March 
28, 1876, $100; June 19, 1876, $350; Aug. 30, 1876, 
$400; Nov. 14, 1876, $50. What was due Jan. 1, 1877? 



PRESENT WORTH AND DISCOUNT. 

The Present Worth of a debt payable at some future 

time without interest is that sum of money which, at l^al 

interest for the given time, will amount to the debt. 

Thus, the present worth of a debt of $106, due 1 year hence 
without interest, is $100; because $100 at 6% interest for 1 year 
will amount to $106. 

True I>iscount is the difference between a debt bearing 
no interest and its present worth. 

Commercial I>lscount is a deduction from the nom- 
inal price of an article, the fitce of a bill, &c., and is 
usually a certain percentage, without regard to time. 

Bank I>lscount is interest paid in advance, and for 
three days more than the nominal time. 

To find the present worth and true discount. 

WRITTEN EXERCISES. 

i. What is the present worth of $600, due 1 year 
hence, interest at 6 % ? 

Amount of $1 for 1 yr. at 6 % = $1.06. 
$600 -J- 1.06 = $566,037, Present Worth. 
$600 - $566,037 = $33,963, Discount. 
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Analysis.— The amount of $1 for. 1 yr. at 6% is $1.06; tte 
present worth, therefore, of $1.06 due 1 yr. hence is $1, and the 
present worth of $600 will be as many dollars as 1.06 is contained 
times in 600, or $566,037. $600 — $566,037 = $33,963 discount 

RULE. 

Divide the debt by the amount of one dollar for the given 
time and rate ; the qiLotient will be the present worth. 

Subtract the present worth frcym, the debt, and the re- 
mainder wM be the discount 

2. What is the present worth of a legacy of $2000 
payable in 18 months, interest at 6 % ? 

3. Find the discount on $1344 due 2 years hence, 
interest at 6%. 

^. What is the present worth of $750 due in 1 yr. 
1 mo. 25 da., interest at 7 % ? 

5. Find the discount on $1280 due in 7 mo., interest 
at 6%. 

6. What is the difference between the interest and the 
discount on $525 due 10 mo. hence, at 6 % ? 

7. I am offered $3000 cash for my house, or $3082.75 
payable in 9 months without interest ; how much shall I 
lose by accepting the latter proposition, money being 
worth 6%? 

8. Find the present worth of $1800 payable in three 
equal installments without interest, in 6, 9, and 15 months 
respectively, money being worth 8%. 

9. Lbuy goods for $1150 cash and sell them for $1224 
on a credit of 4 months; do I gain or lose, and how much, 
interest being at 6 ^ ? 

10, If I buy goods for $1200 on a credit of 4 months, 
and sell them for $1176.47 cash, do I gain or lose, and 
how much, interest being at 6% ? 
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BANKING. 

A Bank is an institution incorporated for the purpose 
of receiving depasits, lending money, or issuing bills, called 
bank-notes, for circulation as money. 

Banks lend money on promissory notes made payable at 
a specified time. When a person has such a note dis- 
counted, he receives for it a sum equal to its &ce less the 
interest from the date of discount until its maturity. 

When a bank discounts a note drawing interest^ the dis- 
count is calculated on the amount of the note when due. 

The Proceeds or Avails of a note is the amount re- 
ceived for it after being discounted, and is the fece of the 
note less the bank discount. 

I>ays of Grace are three additional days allowed for 
the payment of a note after the expiration of the time 
named therein.. 

A note is at Maturity and is legally due at the expira- 
tion of the days of grace. 

The Term of [Discount is the time from the date when 
the note is discounted until its maturity. 

A Protest is a formal declaration made by a Notary 
Public, at the request of the payee or holder of a note, 
giving l^al notice of its non-payment to the maker and 
the indorsers. 

Note, — A protest for non-payment must be made npon the last of 
the three days of grace, unless that day should be Sunday or a legal 
holiday, in which case the protest must be on the day previous. 

In discounting a note, banks include the day on which it is dis- 
counted and the day on which it mature; For example, a note drawn 
October 3, 1876, for 3 months, andl discounted November 3, 1876, 
matures January 6, 1877, and th^e hf^ of discount is from November 3 
to January 6, both inclusive,, or 65 days. 

5* 
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CASE I. 
The face of a note, time, and rate, being* giyen, to 

find the proceeds. 

WRITTEN EXERCISES. 

1. Find the proceeds of a note of $450, at 90 days, 

discounted at the Philadelphia Bank. 

$450 

93 Analysis. — As bank discount 

j^ggQ is simple interest at the legal 

^QgQ rate for the time specified + 3 

— days of grace, we find the in- 

6 )41850 ^j^^^ of J450 for 93 days= 

$6,975 Bank Discount. $6.98, which is the bank dis- 
count. Subtracting this froni 
$450 the face of the note gives us 

6.975 $443.02 as the proceeds. 

$443,025 Proceeds. 

RULK. 
Mnd the intered on the face of the note for three days 
more than the time specified, and the result wUl be the bank 
discount. 

Subtract the discmint from the face of the note or sum 
discounted, and the remainder will be the proceeds. 

Find the proceeds of each of the following notes : — 

2. $300 for 60 days, discounted at 6%. 

3. $1250 for 90 days, discounted at 8%. 

4. $100 for 30 days, discounted at 6%. 
6. $500 for 60 days, discounted at 6^. 

6. $750 for 60 days, discounted at 8%. 

7. Bought a lot of sugar for $320 cash, and sold it 
immediately, receiving in payment a note for $400 at 60 
days, which I had discounted in bank at 6 ^ ; what did I 
gain in the transaction? 
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8, Find the maturity, term of discount, and proceeds 
of tbe following note: — 

$460. Philadelphia, Oct. S, 1876. 

Three months after date I promise to pay to the order 

of Joseph Wood, three hundred dollars, at the People's 

Bank, without de&lcation. Value received. 

George Morton. 
Discounted Nov. 3. 

Find the proceeds of each of the following: — 

9. Note for $900, dated July 5, at 90 days; discounted 
Aug. 14, at 6%. 

10. Note for $1325.25, dated July 22, at 60 days; dis- 
counted Aug. 1, at 7%. 

11. Note for $4260.75, dated Sept. 29, at 3 months; 
discounted Oct. 3, at 9^. 

12. Note for $1500, dated Sept. 1, at 4 months; dis- 
counted Sept. 25, at 6^. 

13. Note for $365.15, dated May 3, at 90 days; dis- 
counted July 1, at 12^. 

U. Note for $2000, dated Jan. 5, at 30 days; dis- 
counted Jan. 8, at 10%. 

16. Note for $5000 wiih interest at 6%, dated June 4, 
at 90 days; discounted June 8, at 9%. 

16. Note for $1776.95, dated Feb. 1, at 3 months; dis- 
counted Feb. 15, at 7%. 

17. Note for $1900.05, dated Feb. 27, at 90 days; dis- 
counted Feb. 28, at 8 % . 

18. Note for $1000 with interest at 7 %, dated Mai-ch 8, 
at 60 days; discounted March 15, at 7 %. 

19. Note for $2500, dated June 1, at 90 days ; discounted 
June 30, at 6 % . ^ 
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CASK II. 
The proceeds of a note, time, and rate, being given, 

to find the face. 

^ WRITTEN EXERCISES. 

1, I wish to borrow $500 from bank; what must be the 
&ce of my note at 30 days^ so that when discounted at 
6% I shall receive that amount? 

Discount on %l for 33 days = $.0055. 
%l - $.0055 — $.9945 proceeds of $1. 
$500 ^ .9945 = 1502.77 face of note. 

Analysis. — ^We find the proceeds of $1 for the given rate and 
time to be $.9945.^ Now, if it requires $1 to produce $.9945 proceeds, 
to produce $500 proceeds will require as many dollars as .9945 is 
contained times in 500, or $502.77. 

RULE. 

Divide the given proceeds by the proceeds of one dollar 
for the given time and rate; the quotient will be the face of 
the note. 

2. What must be the fiice of a note at 90 days, that 
when discounted at 6% the proceeds may be $450? 

S, If the proceeds are $1200, the time 60 days, and the 
rate of discount 6%, what must be the face of the note? 

4- Bought a bill of goods amounting to $989.50; for 
how much must I give my note at 60 days, so that when 
discounted at 6% it will exactly pay the bill? 

5. If I buy a house for $2910, how large a note at 6 
months must I have discounted at 6%, in order to pay 
cash for it? 

6. Find the face of a note at 30 days, which when 
discounted at 7 % will yield $450.25. 
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■ INVESTMENTS. 

GAS£ I. 

To find the amount of income an investment 

wiU yield. 

WRITTEN EXERCISES. 

1. If I invest $21000 in a 6 ^ stock, at 105, what will 
be the amount of my income? 

Analysis. — ^At 105, the cost of each $1 of stock is $1.05. 
$21000 -^ 1.05 = $20000 = face of the stock. 6% of $20000 = 
$1200 income. 

2. I invest $6480 in city 6's, at 108 ; what income does 
the investment yield me? 

3. What income will $8000 yield me, if invested in 
Missouri 6's, at 95? 

4> My broker invests $8950 in Maryland 5'8, at 89, 
brokerage ^^; what income will the investment yield me? 

Analysis.—^ % of $1 = ^ cent. $.89 + $.00-J- = $.89^, the total 
cost of $1 of stock. 

5. I invest $11000 in U. S. 10-40's> selling at 109f, 
brokerage ^^ ; what will be my income therefrom? 

6. A invests $5600 in a 6% stock, at 112, and B the 
same amount in a 5^ stock, at 80; which investment 
yields the greater income, and how much? 

7. I sell a house which rents for $200 per annum, for 
$3300, and invest the proceeds in city 6's, at 110; is my 
income increased or diminished thereby, and how much? 

8. What income will $5000 yield me if invested in 
New York 6's, at par? 

9. What income will $10000 yield if invested in a 4 % 
stock, at 65? 
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CASE II. 
To find the rate per cent, of income an inTestment 

wiU yield. 

WRITTEN EXERCISES. 

1. If I buy 6 % bonds at 95, what is my rate of income? 

Analysis. — $1 of stock costs me $.95 and yields me 1.06. 
•06-i-.95 = .0e^, or ^%. 

2. What is the rate of income upon an investment in 
U. S. 10-40's, at 114? 

3. I buy U. S. 5-20's, at 112; what rate of income do 
I realize on my investment? 

4.. What fo will my money yield me if invested in city 
6's, at 11 If, brokerage J% ? 

Analysis.— $1.11 J + $.00 J, brokerage = $1.12, the cost of $1 
of stock. 

5. I buy a house for $3000, which I rent at $20 per 
month; the taxes amount to $40 per annum^ and the 
repairs to $20; what % do I get for my money, and how 
much greater ^ would the same amount have yielded me 
if invested in a 6^ stock, selling at 90? 

6. If a stock paying 8^ dividend is selling at 8^ 
premium, what rate ^ of income will it yield as an in- 
vestment? 

7. If a stock paying 8 fo dividend is selling B,tS% dis- 
count, what rate ^ of income will it yield as an investment? 

8. What is my rate of income from a 10^ stock, 
purchased at 124? 

9. Bought a stock at IZ^, which pays 2 % per annum; 
what is my rate of income? 

10. What per cent, of income will a 5 ^ stock yield, if 
purchased at 110? 
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CASK III. 

To find what amount must be invested, to yield a 

given income. 

WRITTEN EXERCISES. 

1, What sum must be invested in 6 ^ railroad bonds^ 
selling at 90, to obtain an income of $1200? 

81200 -^ .06 = 820000, face of stock. 

$.90 X 20000 == $18000.00, amount invested. 

Analysis. — ^As $1 of stock yields $.06 income, to yield $1200 
income will require as many dollars of stock as .06 is contained 
times in $1200 = $20000 ; and as $1 of stock costs $.90, $20000 of 
stock will cost 20000 times $.90 = $18000, the amount invested. 

J^. If Philadelphia 6's are selling at 112J[^, what sum 
must be invested to secure an income of $800? 

3. I wish to secure an annual income of $1800; what 
amount must I invest in U. S. 4^^ bonds, selling at 108, 
to yield that income? 

4,. I have $2000 on interest at 6%; what sum must I 
invest in 8 ^ school bonds, selling at 98, to yield the same 
annual income? 

5. The U. S. 5-20 bonds of 1882 bear interest at 5% ; 
if they sell at 109f , how much must my broker invest for 
me to secure an annual income of $1000, brokerage J^? 

Analysis. — Each $1 of stock will cost me $1.09|- + $.00^ 
= $1.10. 

6. What sum must I invest in a 7 ^ stock, selling at 
102, to pay the interest at 6% on an irredeemable ground 
rent of $1400? 

7. What sum must be invested in a 10% stock, which 
is worth 140, to secure an annual income of $2500? 
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CASE IV. 

To find the price at which a stock must be bought, to 
yield a given rate of income upon the investment. 

WRITTEN EXERCISES. 

1. At what price must I buy a 6 % stock, that it may 
yield 7 fo income on the investment? 

Analysis. — The income of $1 of stock is $.06, which is 7 % of 
the price paid for $1 of the stock. .06 -5- .07 = .85^: hence the 
stock must be bought at 85^. 

2. What must I pay for New York 6's, to realize bfo 
income on the investment? 

S, At what premium must I buy an 8 ^ stock, to obtain 
6 fo income on my investment? 

4.. I wish to secure 6 % income on a stock which pays 
7^ ; at what price must I purchase it? 

5. At what rate would I have to purchase U. S. 10-40's, 
in order to secure 6 fo income on the investment? 

6. At what rate must I buy any 6 ^ stock, that it may 
yield me 6^ income on the amount invested? 

7. What must I pay for a 6 % stock, that it may yield 
me 10% annual income? 

8. What must I pay for a 5 % stock, that it may yield 
4^% income? 



GOLD INVESTMENTS. 

The term Currency is here used to denote the cir- 
culating medium employed instead of gold. When this 
circulating medium depreciates in value, gold is withdrawn 
from circulation, and becomes an object of investment, and 
is said to rise or fall as the value of the currency fluctuates. 
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CASK I. 
To find the value of grold in currency. 

WRITTEN EXERCISES. 

1. How much currency is equal in value to $80 in gold, 
if the latter is quoted at 108? 

Analysis. — As $1 in gold is worth $1.08 in currency, $80 in 
gold is worth 80 times $1.08 = $86.40. 

2. When gold was quoted at 250, what was the value in 
currency of $500 in gold? 

3. If gold is 106, what is my income, in current funds, 
from a U. S. 10-40 bond of $1000? 

4. I hold a ground rent of $500, the interest of which, 
at 6^, is payable in gold; how much currency will be 
required to pay the interest, if gold is 106J? 

5. I buy a bill of goods amounting to $16.20; how 
much currency should I get in change, if I tender a 
twenty-dollar gold piece in payment, gold being worth 
108? 

6. I hold a 6 %' mortgage for $1000, and a U. S. 5-20 
bond for the same amount; how much greater income do 
I derive from the latter, when gold is at 115? 

CASE II. 
To find the value of currency in gold. 

ORAL EXERCISES. 

1, How much gold at 112^ can I buy for $50 in 
currency? 

Analysis.— As $1 of gold will buy $1.1 2|- of currency, for $50 
of currency we can buy as many dollars of gold as $1.12^ is con- 
tained times in $50. $50 -^1.12j = $44.44, the required amount 
in gold. 

G 
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^. What amount of gold, at 109-^^ can be bought for 
$250 currency? 

3. I import a quantity of cigars^ the duty on which is 
$176, payable in gold; how much currency will it require 
to purchase that amount, when gold is at 116? 

4^ How many watches, at $62^, in gold, can I buy for 
$1100 current funds, gold being at 110? 

5. Bought goods for $1800, in gold, and sold them for 
$2500, in currency; what did I gain on the transaction, 
gold l)eing at 120? 

6. When gold was at 175, what was the value of $1 in 
currency? 



REVIEW PROBLEMS. 

1. A drover bought 120 sheep, at $4.50 each; 12^^ 
of them were destroyed by a railroad collision, and the 
remainder were sold at $5.25 each ; what did he gain by 
the transaction, the railroad company allowing him the 
cost of the sheep destroyed? 

^. I purchase 30 boxes of Florida oranges, at $2 per 
box, each box containing 250 oranges; after losing 20^ 
of them, I sell the remainder, at 25 cents per dozen ; how 
much do I make by the transaction? 

3. A merchant owes one man $1575.85, another 
$3460.72, and sundry other debts amounting to $5812.18; 
if his property is worth $7232.50, what per cent, of his 
indebtedness can he pay, and how much will the first man 
receive? 

4. In an election the successful candidate received 
20^ more votes than his competitor; the whole number 
of votes cast was 8800; how many did each man receive? 
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5. A widow received 33J^^ of an estate^ the remainder 
being divided equally among her three children; what 
did each child receive, the widow's share amounting to 
$16000? 

6. A hardware firm sold $250000 worth of goods in 
a year; ^ of that amount was sold at a profit of 15^, and 
the remainder at a profit of 20 ^ ; what was the entire cost 
of the goods sold, and what was the profit? 

7. A St. Louis grain dealer received $5112.50, with 
instructions to invest in com, at 80 cents per bushel, after 
deducting his commission of 2J^j-how much com did 
he buy? 

S. An agent sold 26 parlor organs at $180 each, and 
12 melodeons at $75 each; he remitted $4185 to the 
manufacturers, retaining the balance as his commission; 
what was the rate of commission? 

9, I buy a horse for $96, which I wish to sell at 30 ^ 
profit; how much must I ask for him in order to throw 
oflF $5 and yet make the desired amount? 

10. The gross earnings of a railroad company are 
$650000, and the expenses $350000; what rate % of 
dividend can be declared, if no surplus is reserved and 
the capital stock is $2400000? 

11. My broker bought me 28 shares of bank stock at 
102, brokerage J% ; I drew a dividend of 4^ and then 
sold the stock at par; did I gain or lose on the transaction, 
and how much? 

1^. My house is insured at f ^ for f of its value, the pre- 
mium amounting to $21 ; what is the value of the house? 

13. A merchant sold goods which cost $2500 at a 
gain of 20%, and another lot for $2500 at a loss of 20%. 
Did he gain or lose, and how much? 
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H, A tax collector pays into the treasurer's hands 
$47500, which is the amount of his duplicate less his 
commission of 6 ^ ; what is the tax rate if the assessed 
value of the property in his district is $2000000? 

16, What amount of currency will be required to pay 
the duty on 28 hogsheads of molasses, 86 gaUons each, 
leakage 1^%, duty 5 cents per gallon, the price of gold 
being 106|? 

16. What is the duty, at 35%, on 50 dozen bottles of 
champagne, invoiced at 5 francs per bottle, breakage 5%, 
the franc being worth $.193? 

17. Charkstouy May W, 1875. 
$800. 

Six months after date, I promise to pay to 
the order of James Rodgers, eight hundred dollars, with 
interest at 7%. Value received. 

William H. Wester. 

Indorsed as follows: — September 3, 1875, $30; Decem- 
ber 23, 1875, $10; March 4, 1876, $180. What was due, 
by the United States rule, on settlement, August 15, 1876? 

18. I received $1126.44 in payment of a loan at 6^ 
interest, for 8 mo. 18 da.; what was the sum loaned? 

19. Lent a friend $500, at 6 % ; when he repaid me it 
amounted to $545; how long had he the money? 

20. If a bill of goods amounting to $1250 is bought 
on 4 months' credit, what amount of cash will settle the 
same at once, money being worth 6 ^ ? 

21. A merchant bought goods for $1600 cash, and sold 
them at an advance of 12^%, receiving in pay a 30-day 
note, which was immediately discounted in bank, at 6 % ; 
what did he make on the transaction? 
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^ I bought a house for $3600; paid the real estate 
agent 1^% commission, the conveyancer $41.50, and a 
carpenter's bill of $21.80 for repairs; for how much must 
I draw a GO-day note, so that when discounted in bank at 
6^, it shall cover the entire expense? 

^S. What sum must be invested in a 6 ^ stock, selling 
at 95, to yield an income of $1680? 

^4^ I bought a &rm of 106 acres, at $150 per acre, and 
sold it a year later at an advance of $15 per acre; at what 
price would I have had to purchase a 6 % stock, to yield 
me the same percentage on my money? 



RATIO. 

Ratio is the relation which one quantity bears to another 
of the same kind. 

There are two kinds of ratio, arithmetical and geomdn 
rical. 

Aiithmetical Ratio expresses the difference between 
two quantities. 

Geometrical Ratio expresses the division of one 
quantity by another. 

Geometrical Ratio is indicated in two ways: — 

By placing two dots between the numbers to be com- 
pared, considering the first number as a dividend, and the 
last as a divisor; or, by writing the two numbers in the 
form of a fraction. Thus, the ratio of 8 to 12 is written 
8:12, and read 8 is fo 12, or is expressed fractionally as ^. 

The quantities compared are called the Terms of the 
ratio; the first term being called the Antecedent^ and the 
second term the Consequent. 

6* 
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A ratio may be either direct or inverse, simple or 
compound. 

A Direct Ratio expresses the division of an antecedent 
by a consequent^ and is the ratio usoally meant when no 
direction is given to the contrary. Thus, if we speak of 
the ratio of 8 to 12, the direct ratio, or -^y is the one 
intended. 

An Inverse Ratio expresses the division of a consequent 
by an antecedent. Thus, the inverse ratio of 8 : 12 is ■^. 

A Simple Ratio consists of one antecedent and one 
consequent; as, 2 : 4. 

A Compound Ratio consists of the product of two or 
more simple ratios. Thus, the simple ratios of 8 : 12 and 
2 : 4 give the compound ratio 8 X 2 : 12 X 4. 

In comparing fractional quantities, they must first be 
changed to a common denominator; when this is done, the 
fractions will be to each other in the ratio of their nume- 
rators. Thus, i : 1 = M • fi= 30 : 32. 

Since a ratio is expressed by a fraction, it follows that 
the terms of a ratio may be multiplied or divided in the 
same manner as the terms of a fraction, without changing 
the value of the ratio. Thus, the ratio 20 : 32 or ^ may 
be changed to its lowest terms f , giving an equal ratio 
5 : 8 ; or, it may be changed to any number of higher forms 
by multiplication, without altering the relative value of its 
terms. 

ORAL EXERCISES. 

1. What is the ratio of 8 to 4? 

Analysis. — 8 : 4 = |^= 2 ; or, the ratio of 8 : 4 is 2. 

^. 2 is what part of 10 ; or, what is the ratio of 2 to 10? 
What is the ratio of 10 to 2? 
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3. \\B what part of ^; or, what is the ratio of J to -J-? 
Analysis. — \ = J, and ^ : |^ as 1 : 2 = ^. 

-^ 1^ is what part of ^? \ is what part of |^? 

5. What is the ratio,of J to ^? 

6. If the antecedent is 4 and the ratio 2, what is the 

consequent? 

Analysis. — As the antecedent or dividend is 4, and the ratio 
or quotient is 2, the consequent or divisor must be 4 -r- 2 = 2, and 
the terms are 4 : 2. 

7. If the consequent is 8 and the ratio 2, what is the 

antecedent? 

Analysis. — If the consequent or divisor is 8, and the ratio or 
quotient is 2, the antecedent or dividend must be 8 X 2 =s 16, and 
the terms of the ratio are 16 : 8. 

8. The numerator of a fraction is 8, and the value of 
the fraction is ^; what is the denominator? 

9. The denominator of a fraction is 16, and the value 
of the fraction is J; what is the numerator? 

10. Find the value of each of the following ratios: — 

18 :3, 3:18, J^:,iV, |:|- 

WRITTEN EXERCISES. 

1, Change the ratios 3 : 7 and 4 : 5 to a simple ratio. 

2. If the consequent is f and the ratio f , what is the 
^Utecedent? 

5. ^ a peck is what part of a bushel, or what is the 
^tio of ^ a peck to a bushel? 

4. What is the inverse ratio of 4 : ^? 

NoU. — As a direct ratio is found by dividing the antecedent by the 
consequent, an inverse ratio is found by dividing the consequent by 
the antecedent. 
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6, 25 cents are what part of $1.50^ or, what is the 
ratio of 25 cents to $1.50? 

6. f of a penny is what part of a shilling? 

Analysis. — In one shilling there are 12 pence, the ratio there- 
fore is 1 : 12=1 : ^ or 3 : 48=^^ or ^. 

7. What is the ratio of 25 yards to 3 rods? 

8. What is the ratio of 3 inches to 1 yard? 

9. What part of £1 5 s. are 6 s., or what is the inverse 
ratio of £\ 5s. to 6s.? 

10. What part of 17 is 3J? What is the ratio of 17 : 3J? 

11. What is the ratio of | : 16^? 

12. What part of 1 square foot are \\ square yards? 
IS. What is the ratio of $1 to £1, the custom-house 

value of £1 being $4.8665? 
U. What part of $1 is £1 ? 



PROPORTION. 

A Proportion expresses an equality of ratios. 

Proportion is indicated by placing four dots between 
the two ratios, or by placing the sign of equality between 
them; thus, 4 : 8 :: 12 : 24, or 4 : 8 = 12 : 24. This pro- 
portion may be read, 4 is to 8 a« 12 is to 24, or, the ratio 
of 4 to 8 is equal to the ratio of 12 to 24. 

The first and last terms of a proportion are called the 
Sxtremesy and the second and third terms the Means. 

In any proportion the product of the means^4s equal to 
the product of the extremes. Thus, in the proportion 
4:8 :: 12:24, 8x12 =-4x24. 

A Simple Proportion expresses the equality of two 
simple ratios, consisting of four terms, any three of which 
being given, the fourth can always be found. 
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ORAL EXERCISES. 

1. If 2' pounds of butter cost 50 cents^ what will 6 
pounds cost? 

Analysis. — The ratio of the pounds is 6 : 2, and the consequent 
of the second ratio is 50 cents; the proportion will therefore be 
6:2:: what : 50. As the product of the means equals the pro- 
duct of the extremes, 6 X 50, or 300, is equal to 2 multiplied by 
the antecedent 150, which is obtained by dividing 300 by 2; 
therefore 6:2:: 150 cents : 50 cents. Cost of 6 pounds, $1.50. 

^. 2 : 4 :: 6 : what? 

Analysis. — ^The product of the means is 24, and the quotient 
of 24-f- 2 is 12; therefore 2 : 4 :: 6 : 12; or | = 3^. 

5. 5 : 9 :: 10 : what? 4 : 8 :: 10 : what? 

4. 2 : what :: 4 : 12? 

Analysis. — ^The product of the extremes is 24, and the quo- 
tient of 24-^-4 = 6; therefore2:6 :: 4:12; or|==y\. 

5. If 3 pounds of sugar cost 30 cents, what will 10 
pounds cost? 3 : 10 :: 30 : what? 

6. What : 6 :: 8 : 24? -^^ = how many 6ths? 

7. If 4 yards of cloth cost $16, what will 5 yards cost? 

8. 8 : 10 :: what : 5? ^ = how many 5ths? 

9. The product of the means is 25, the first term is 6 ; 
what is the last term? 

10. The product of the extremes is 24, the third term 
is 12; what is the second term? 

11. If 3 barrels of apples cost $15, what will 12 barrels 
cost? 

1^. What : 6 :: 7 : 21? ^=:hoyr many 6ths? 
23. 3^== how many 9ths? 9 : 27 :: what : 9? 
14-* The numerator of a fraction is 12, and the value of 
the fraction is ^; what is the denominator? 
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WRITTEN EXERCISES. 

1. If 5 barrels of apples cost $20, what will' 100 barrels 
cost? 

^x 20 = $400. 

ANALYSIS. — As 100 barrels will cost more than 5 barrels, we 
express the ratio of 100 : 5, as an improper fraction -^^j and 
multiplying by the remaining or third term, 20, we obtain 400 
as the number of dollars that 100 barrels of apples will cost. 

2. If $100 earn $6 in a year, what will $1500 earn in 
a year? 

JjWx 6 = ^90. 

Analysis. — In this example it will be noticed that all three 
terms are of the same kind; but two of them are quantities 
which are said to earn something, whilst the third term is what is 
earned by one of the other two ; we therefore make the two that 
earn, the terms of the ratio 1500 : 100, or ^/y^, and multiply by 
the other term, 6, obtaining $90 as the amount that $1500 will 
earn in a year. 

Note. — When the first and second terms are of different denomina- 
tions, they must be changed to the same denomination ; and the third 
term must in like manner be changed to the lowest denomination 
named in it. The answer will always be of the same denomination 
as the third term. 

RULE. 

Express the ratio of the terms which are of the same Idndj 
as a proper fractiony when the answer requires to be less 
than the remaining term, and as an improper fra^on, 
when the answer requires to be greater; multiply by the term 
which is of the same kind as the required answer, and the 
product will be the fourth term or answer. 

5. If 10 gallons of wine cost $42.60^ what will 63 
gallons cost? 
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4^ The rent of my house is $200 for 5 months* what is 
the rent for a year? 

5- The interest on my money for 3 months is $75; 
what is the interest on the same amount for 18 months? 

6, Paid $67.50 for 9 tons of coal; what is the cost of 
1 ton? 

7, 3 bushels 2 pecks of potatoes cost $3.50; what is 
the cost of 1 peck? 

8, 12 men can do a piece of work in 17 days; how 
long will it take 36 men to do the work? 

9, $111.50 : $27.50 :: 33 : what? 

10, 560 miles : 28 miles :: 20 hours : how many hours? 

11, If f of a dollar will purchase J bushel of peaches, 
what will 5 bushels cost? 

12, If 2} yd. of cloth cost $5.50, what will 1 yd. cost? 
IS. If £1 is worth $4.8665, what is the value of £1 6s.? 
14- If a horse can travel 42 miles in 10 hours and 30 

minutes, how far can he travel in 16 hours? 

15. If six men can do a piece of work in 12 days when 
the days are 12 hours long, how long would they require 
to do the same work when the days are only 8 hours in 
length? 

16. If 1^ acres of land cost $600, what is the worth of 
3J acres, at the same rate? 

17. If a certain sum of money earns $25 in 3J- months, 
how long will it require to earn $125? 

18. 24 yards of carpet cost XI 6 10 s.; what will 48 
yards cost? 

19. At the rate of $25 a month, what is the rent of a 
house for 4 years? 

20. If 12^ cents will buy J lb. of tea, how much can 
be bought for $1.25? 
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COMPOUND PROPORTION. 

A Gompoimd Proportion expresses the equality of 
two ratios^ one or both of which are compound. 

ORAL EXERCISES. 

1. If 4 men can dig a well in 8 days, how many such 
wells can 12 men dig in 16 days? 

Analysis. — ^As 12 men can dig more wells than 4 men, the 
ratio of the men is 12 : 4, or ^, As more wells can be dug in 16 
days than in 8 days, the ratio of the days is 16 : 8, or ^. As the 
required answer is a number of wells, 1 well is the third term. 

Multiplying the compound ratio ^ X -^ by 1, and cancelling 
common factors, we obtain 6 as the number of wells required. 

^. If 2 men pay $10 for 10 days' board, what should 

4 men pay for 20 days' board? 

3. If a 4-cent loaf weighs 8 oz., when flour is $4 per 
barrel, what should an 8-cent loaf weigh, when flour is 
$8 per barrel? 

^. If $10 earn 6 cents in 1 month, how much should 
$20 earn in 6 months ? 

5. If I can buy 4 apples for 5 cents, when apples are 
$4 a barrel, how many apples ought I to receive for 10 
cents, when a barrel can be bought for $2? 

6. If a man can travel 100 miles in 10 days, walking 
10 hours a day, how fiir can he travel in 5 days, walking 

5 hours a day? 

7. If 6 men can do a piece of work in 10 days, working 

10 hours a day, how long will it require 10 men to do the 

same amount of work, if they work 3 hours a day? 

8 8 • 12 1 

4 • 2 I •' ^^ • ^'^^^^ A ^ f ™ h^w many 18ths? 
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WRITTEN EXERCISES. 
1, If 1 man can saw 40 cords of wood in 10 days of 
9 hours in length, how many cords can 4 men saw in 6 
days of 10 hours in length? 

'^xJ^xfx40 = J4^ = 106 J, cords. 

Analysis. — As less work can be done in 6 days than in 10, the 
ratio of the days is 6 : 10, or ^. As in 10 hours more work can 
be done than in 9, the ratio of the hours is 10 : 9, or -^. 4 men 
can do more work than 1, in the ratio of 4 : 1, or ^. 40 cords is 
the remaining term, the answer being required in cords. Multi- 
plying the product of the compound ratios by 40, and cancelling 
common factors, we obtain 106|- as the number of cords. 

RULE. 
Express the ratio of e^doh pair of terms that are of the 
same kindy as a proper fraction when the answer y considered 
with reference to ihat pair, requires to be less titan the term 
which is of the same kind as the answer ^ and as an improper 
fraction when (he answer requires to be greater , and mul- 
tiply the product of these fractions by the term which is of 
the same kind as the answer, 

^. 10: 4\ 14:9\ 

6: 2[:: 24: what? 3 : 4 | :: 36 : what? 

8:12/ 15:7) 

3. If 24 men in 9 days of 9 hours each, can dig a ditch 
300 feet long, 3 feet wide, and 1 foot deep, how long will 
it take 60 men to dig a ditch 150 feet long, 2 feet wide, 
and 3 feet deep? 




40 

30 

300 : what? 60 

25 
33 



80 
50 

15^ :: 125: what? 
100 
60 
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6. If 2 barrels of flour will last 10 persons 7 weeks, 
how many persons would be required to consume 40 
barrels of flour in 1 week? 

6. If $60 is the interest of $1000 for 12 months, at 
6 per cent., what is the interest of $50 for 5 months, at 8 
per cent.? 

7. If $25 gain 15 cents in 30 days, what will $75 gain 
in 90 days? 

8. If 12 men can earn $240 in 20 days, working 9 
hours a day, what should 36 men earn in 15 days, working 
12 hours a day? 

9. If 15 yards of silk will make 1 dress, the silk being 
36 inches wide, how many yards will be required for 10 
such dresses, if the width of the silk is 42 inches? 

10. If 10 apples can be bought for 15 cents, when 
apples are worth $4.50 a barrel, how many apples can be 
bought for 25 cents, when a barrel is worth $5? 

11. If cloth f wide is worth $3.75 a yard, what should 
16 yards of similar quality cost, the width being f ? 

12. If the tax on a house worth $2500 is $56.25, at a 
rat-e of 2J-%, what should the tax be on a house valued at 
$15000, if the rate of taxation is 4^% ? 

13. If it costs $6150 to carry 30750 tons 10 miles, how 
much should it cost to carry 500 tons 1000 miles, at the 
same rate? 

H. If a femily of 8 persons can use 3J gallons of milk 
in one week, in how many days, at the same rate, can a 
family of 16 persons use one half as much? 

15. It requires 15 days to build a wall 60.5 ft. long, 
18 in. thick, and 25.25 ft. high; how long will it require, 
at the same rate, to build a wall 120 ft. long, 12| in. thick, 
and 27^ ft. high? 
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PARTNERSHIP. 

A Partnership is an association of two or more persons 
for the purpose of transacting business. 

A Simple Partnership is one in which each partner 
has his share of the capital employed for the same length 
of time. 

A Compound Partnership is one in which the capital 
of the partners is employed for different lengths of time. 

The Capital, or Stock, is the amount of property 
invested in the business. 

The Partners are known as a Firm, or Company, and 

are frequently called a House. The profits or losses of 
the firm are divided among the partners according to each 
one^s share in the business. 



SIMPLE PARTNERSHIP. 

ORAL EXERCISES. 

1, A and B enter into partnership; A puts in $1000, 
and B $500; they gain $100; what is the gain of each? 

Analysis. — ^The totaL capital was $1500 and the gain $100 ; 
A puts in $1000, and is therefore entitled to fj^, or ^ of $100 
= $66|; B puts in $500, and is therefore entitled to -3^, or ^ 
of $100 = $33 J. 

8. Two boys buy 100 marbles; the first pays 4 cents, 
and the second 6 cents; how many marbles should each 
receive? 

S. A and B own a house which rents for $500 a year; 
A paid $4000 as his share of the cost of the house, and B 
paid $6000; how should the rent be divided between them? 
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4. A^ B, and C pay %\y %2y and $3^ respectively^ towards 
the purchase of some oranges; the oranges are sold for $12; 
what should each receive for his share of the proceeds? 

5. If 25 cents are divided between two boys so that one 
of them receives 3 cents as often as the other receives 2, 
how many cents will each boy receive? 

6. A works 3 hours, B 4 hours, and C 5 hours, for 
which they receive $7.20 in all; if they are paid at the 
same rate, what is each man's share? 

WRITTEN EXERCISES. 

1. A ship is valued at $16000; A owns ^, B J, C |, 
and the captain has the remaining share. The ship being 
injured in a storm, the repairs cost $2560; what is each 
one's share of the expense? 

Analysis.— The value of the ship is $16000, and the loss $2560; 
$2560-^16000, or $^^\^= the loss on each dollar of capital 
invested; A owns -^ of $16000 = $3000, B owns \ of $16000 = 
$4000, C owns ^ of $16000 = $8000, and the captain owns ^ of 
$16000 = $1000. A's loss will be $3^% X 3000 = $480; B's 
loss, $t'yWr X ^^^ == ^^ ' ^'8 1<^8S, $5^ftj- X 8000 = $1280 ; 
the captain's loss, $tWir X ^^^ = *1^^- 

RULE. 

Make the whole gain or loss ihe numeratoTy and (he 
whole capital the dentminaior of a fraction; multiply this 
fraction by each partner^ 8 capital, for his share of the gain 
or I088. 

^. A, B, and C agree to form a company for the pur- 
chase and sale of flour. A puts in $1200, B, $1800, and 
C, $3000. At the expiration of three years they find 
that they are $5000 in debt; what is each man^s share 
of the indebtedness ? 
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^. Two men purchase a piece of land for $1800. They 
sell it so as to gain $500; what is each man's share of the 
gain^ if the first man paid twice as much as the second? 

4, A property worth $20000 is to be divided in the 
proportion of ^, J, and |-; what is the value of each share? 

5, Four persons, A, B, C, and D, engage to perform a 
piece of work; A does twice as much as B, C does 3 times 
as much as B, and D does as much as B and C both. They 
receive $60; how much is each person's share? 

6, A bankrupt, whose estate is worth $3000, owes 
$15000. What should A receive, his claim against the 
estate being $5000? 

COMPOUND PARTNERSHIP. 

ORAL EXERCISES. 

1. Two men agree to build a wall for $20. The first 
man woi*ks 5 hours a day for 4 days, and the second man 
works 10 hours a day for 6 days; how should the money 
be divided between them? 

Analysis. — ^The first man works 5 X 4= 20 hours ; the second 
works 10 X 6 = 60 hours. The total number of hours* work is 
60 + 20 = 80. If 80 hours' work is worth $20, each man is entitled 
to as many 80ths of $20 as he has worked hours. The first mad 
works 20 hours, and earns ^, or ^ of $20 = $5 ; and the second 
man works 60 hours, and earns |-^, or |- of $20 = $15. 

2. John and James agree to do a piece of work for $5. 
John works 2 hours a day for 5 days, and James works 

4 hours a day for 10 days; how much should each receive? 

3. Two men agree to carry 100 pounds of groceries 

5 miles, for $1. One of them carries 60 pounds 4 miles, 
the other carries his 50 pounds the entire distance, and the 
remaining 50 pounds 1 mile. How should they divide $1 
between them? 

7* 
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WRITTEN EXERCISES. 

i. A and B formed a partnership; A invests $2000 for 
6 months^ and B $1000 for 4 months; they gain $1600; 
how much is each man's share of the gain? 

A's capital = $2000 X 6 = $12000 for 1 month. 
B's capital = $1000 x 4 = $4000 for 1 month. 
$12000 + $4000 = $16000, capital for 1 month. 
= the amount gained by $1 of capital. 
X 12000 = $1200, A's share of the gain. 
%^i^ X 4000 = $400, B's share of the gain. 

Analysis. — If A^s capital was employed but 1 month, it would 
require 6 times $2000, or $12000, to gain the amount earned by 
$2000 in 6 months. If B's capital was employed but 1 month, it 
would require 4 times $1000, or $4000, to gain the amount earned 
by $1000 in 4 months. It would therefore require $16000 to gain 
as much in 1 month as $2000 in 6 months and $1000 in 4 months. 
If it requires $16000 of capital to gain $1600, $1 of capital will 
ga>«TTrJTir<>^*l«<><^ = ^lWW- A's $12000 will gain $3lj^yyVX 
12000 = $1200 ; and B's $4000 will gain %^^^ X 4000 = $400. 

RULE. 

MvMiply each partner^s capital by the time it is employed. 
Make the sum of oU these products the denominator of a 
fraction^ and the total gain or loss (he numerator. Mul- 
tiply this fraction by the product of each partner^s capital by 
the time it is employed., and the resutt vnU be each partner^ s 
shure of the gain or loss. 

2. Messrs. Brown and Jones formed a partnership for 
2 years. Brown paid in $5000 at once, and Jones invested 
$6000 at the beginning of the second year. At the end of 
18 months, Brown withdrew $1500. Their loss in the 
business was $2500 ; how should it be divided betweai 
them? 
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3. A, B, and C formed a partnership. A invested $1000 
for 6 mo., B $2000 for 9 mo., and C $900 for 12 mo. 
They gained $1000; how should it be divided among 
them? 

-^. The entire capital of a company is $6000. The gain 
in one year is $4800. John Thompson has invested ^ of 
the capital during 6 mo., Amos Little \ the capital for 8 
mo., and James Loomis the remainder for 12 mo.; what is 
each man's share of the gain? 

6. Three men rented a farm for pasture, at a cost of 
$500. A has 50 head of cattle pastured for 4 mo., B has 
200 head for 3 mo., and C has 300 head for 3^ mo.; what 
should each man pay for his share of the rent? 

6. January 1, 1876, John Jones commenced business 
with a capital of $2500. April 1, Lewis Smith became a 
partner with $3000 capital. July 1, Isaac Perkins entered 
the firm with $6000. January 1, 1877, the firm divided 
$3000; what did each partner receive? 

7. Peter Carter enters a partnership six months after it 
is formed, and is required to invest sufficient capital to 
entitle him to J of the profits. William Johnson has 
$2000 invested for 9 mo., and Samuel Davis has $6000 in 
the business during the entire year. They divide $4400; 
how much did Carter invest? 

8. Three men agree to form a partnership for 18 months. 
A invests ^ of the capital for 9 mo., and increases his pro- 
portion to ^ the capital during the next 9 mo. ; B invests 
\ of the capital for 6 mo., and then increases his share to 
^ for the remaining time; C invests -^ of the capital 
during the first 6 mo., then withdraws ^ of his share for 
3 mo., and for the last 9 mo. he has but \ of the entire 
capital. How should they divide a profit of $2060? 
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EQUATION OF PAYMENTS. 

Equation of Payments is the process of findiDj 
time when the payment of several sums of money d 
different periods may be made at once, without lo 
interest to debtor or creditor. 

The £qnated Time is the date at which the sum o 
debts may be paid without loss to either party. 

The Term of Credit is the time between the com 
ing of a debt, and the date when it becomes due. 

The Average Term of Credit is the time betwee 
contracting of the first debt, and the equated time fo 
payment of them all. 

CASE I. 

To find tlie equated time wlien tlie terms of ci 

begin at the same date. 

ORAL EXERCISES, 

1, If the interest of $1 for 1 day is -g^^j- of a cent, 
is the interest of $60 for 1 day at the same rate? 
^. At 6 %, what will be the interest of $1 for 60 ( 
S. What is the interest of $10 for 12 ddys? Of | 
120 days? 

4. What is the inteifest of $60 for 60 days? Of | 
3600 days? 

5. If the interest of $1 for 1 month is ^ cent, wh 
the interest of $40 for 3 months? Of $1 for 120 moi 

6. What is the interest of $100 for 5 months? € 
for 500 months? 

7. If I borrow $150 for 3 months, for how long si 
I lend $50 to balance the account? 
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A If I lend $100 for 4 months, how long am I entitled 
to the use of $50 in repayment? 

Analysis. — The interest of $100 for 4 months is the same as 
the interest of $1 for 400 months; if I am entitled to the use of 
tl for 400 months, I am entitled to the use of $50 for as many 
months as 50 is contained times in 400 = 8 months. 

9, How long should I lend $100 to pay for the use of 
for 2 months? *For 4 months? For 8 months? 



1200 )4400 



WRITTEN EXERCISES. 

U Samuel Jones bought goods of William Corson, to 

the amount of $1200, $400 of which is due in 3 months, 

and $800 in 4 months; what is the average term of credit? 

Analysis. — ^The interest of 
400 X 3 = 1 200 $400 for 3 months=: the interest 

800 X 4 = 3200 of $1 for 1200 months, and the 

interest of $800 for 4 months 
= the interest of $1 for 3200 
3J months. months ; hence the interest on 

the entire debt = the interest 
^^ $1 for 4400 months, or, the interest on $1200 for as many 
Months as 1200 is contained times in 4400 months = 3|- months, 
the average time of credit. 

-M)te. — It will be seen in the above example that Jones has the use 
^f $400 for^ of a month after it becomes due, while Corson, to balance 
^his, has the use of $800 for -J- of a month hef(yre it becomes due, that 
*8, the use of twice as much money for half the time ; hence the debt 
Pan be paid in 3^ months, without loss to either party. 

RULE. 

Multiply each debt by the number denoting iU term of 

credit, and divide the sum of the products by the number 

denoting the sum of the debts; the qaoOent mill be the 

average term of credit. The average term of credit, added 

to the daie of the debts, will give the equated time. 
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^. I buy $300 worth of goods on 3 months' credit, $500 
worth on 4 months' credit, and $400 worth on 2 months' 
credit; what is the average term of credit? 

3. What is the average term of credit of $1000 due in 
6 months, $1400 in 8 months, and $1500 in 1 year? 

4' Find the equated time of three bills of $600 each, 
bought January 3, 1877, on 2, 3, and 4 months respect- 
ively. 

6. I owe William Lewis & Co. bills of $200, $600, and 
$400, for merchandise, bought on 1, 2, and 4 months 
respectively; when can I pay the entire amount without 
loss to either party, the goods having been bought May 3d? 

6. What is the equated time for the payment of $450 
due in 30 days, $400 due in 60 days, and $520 due in 90 
days, the date of the bills being March 10th? 

CASE II. 

To find the equated time when partial pajmients 
have been made on a debt. 

1. I owe a debt of $800 due in 8 months without 

interest; I pay $100 at the end of 2 months, and $200 at 

the end of 4 months; at what time should I pay the 

balance? 

Analysis. — By paying $100 in 2 
100 X 6 = 600 months, I lose the use of that sum for 

200 X 4 = 800 ^ months, and by paying $200 in 4 

months, I lose the use of that sum for 

1400 4 months, or, by the two payments I 

^(\(\ — «^nn — f^CiCi ^^^ *^® ^^^ ^^ $1400 for 1 month ; to 

»UU <5UU— DUU balance this, I should keep the re- 

1400 -4- 500 = 2f . mainder of the amount due ($600) 

for as many months after maturity 
B8 500 is contained times in 1400, or, 2^ months. 
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RULE. 

Multiply each payment by the number denoting the time 
it was paid before becoming due^ and divide the sum of the 
products by the number denoting tJie balance unpaid; the 
quK>tient wiU be the time the balance should be kept after 
maturity, 

2. I buy a house, January 3, for $4000, to be paid in 6 
months without interest; if I pay $1000 March 3, and 
$1000 May 3, when, in equity, should I pay the balance? 

3. I buy a bill of goods, September 5, at 90 days, 
amounting to $600 ; if I pay $300 in 30 days, at what 
date should I pay the balance? 

4. A farmer buys a horse at a vendue for $120, on 4 
months' credit; he pays, however, $40 cash; what should 
be the term of credit for the balance? 

CASE III. 

To find the equated time when the terms of credit 

begin at different dates. 

1. What is the equated time of payment of the follow- 
ing bills : June 22, $500 at 60 days, July 3, $400 at 90 
days, and August 5, $300, cash? 

$500, June 22, at 60 days, due August 21. 

$400, July 3, at 90 days, due October 1. 

$300, August 5, cash, due August 5. 

From Aug. 21 to Oct. 1 = 41 days. 500 X 41 = 20500 

From Oct. 1 to Oct. 1 = days. 400 X = 00000 

From Aug. 5 to Oct. 1 == 57 days. 300 X 57 = 17100 

1200 )37600 

31 
October 1 — 31 days = August 31. 
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Analysis. — If the entire debt had been paid October 1, the 
latest date on which any of the items becomes due, we find, by 
equating, that the debtor would have had the use of $1200 for 81 
days after it was due. The date of payment, therefore, must be 
made 81 days before October 1, or August 31. 

RULE. 
Multiply each sum by the number denoting the differeruie 
in days between the date on which it becomes duey and th^ 
latest date on which any sum named in the account becomes 
due; divide the sum of the products by the sum of the debtSf 
and the quotient will be the number of days to be counted 
backward from the latest date. 

2. William Patterson bought goods of Evans & Co., as 
follows: May 10, $600, at 30 days, June 3, $400, at 30 
days, August 9, $500, at 60 days; what is the equated 
time of payment? 

3. A. W. Hahn bought merchandise of Robert Day, as 
follows : — 

Aug. 3, a bill of $100, at 60 days. 

" 9, " " $250," 60 " 
Sept. 3, « « $500, " 30 " 

" 15, " " $200, for cash. 
What is the equated time of payment? 

4. Find the equated time of payment of the following 
bills: Jan. 3, $80, at 15 days, Jan. 10, $100, at 80 days, 
Jan. 19, $75, at 30 days, and Feb. 1, $60, at 10 days. 

6. Bought the following bills of Hanly Bros., at 60 
days: April 5, $150, April 15, $130, May 3, $225, May 
20, $175; what is the equated time of payment? 

6. Find the equated time of payment of the following 
bills: July 6, $150, at 90 days, Aug. 1, $200, at 60 days, 
Sept. 5, $180, at 30 days, and Sept. 26, $166, at 90 days. 
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AVERAGING OF ACCOUNTS. 
To Averagre an Account is to determine the date when 
the difierenoe between its two sides should be paid^ or, to 
determine the amount of money which should be paid 
at a given date, without loss of interest to the debtor or 
&e creditor in either case. 

WRITTEN EXERCISES. 
1. In the following account, when is the balance due, 
and what is the cash balance on the 30th of July, 1876? 

Dr. HENRY WILLIAMS. Cr. 



1876. 








1876. 








Mar. 8 


To Mdde. ® 4 mo. 


$500 


00 


Apr. 3 


By Cash 


$380 


00 


May 3 


(( (f O It 


1001 


00 


June 1 


(( 


800 


00 


June 7 


li ii 5 tt 


800 


00 


July 11 


(f 


500 


00 



JDr. 

Due July 8, $500x122=61000 
Nov. 3, 1001 X 4s= 4004 
Nov. 7, 800X 0= 0000 



u 



«( 



$2301 



65004 da. 



Cr. 

Due Apr. 3, $380x218= 82840 
" June 1, 800X159=127200 
" July 11, 500 X119= 59500 

$1680 269540da. 



$2301 • $1680 = $621, the balance due by the debtor. 
269540 • 65004 = 204536 days' interest on $1 due to the debtor. 
204536 ^- 621= 329, the number of days during which the 
debtor is entitled to the use of $621, after Nov. 7, or, till Oct. 2, 1877. 

Analysis. — We select November 7, the latest date on which 
any sum in the account becomes due, and reckon the number of 
days from this date to the date when each of the remaining items 
becomes cash, or due. We multiply each item by its number of 
days, and find the sum of the products on each side of the account. 
The difference of these sums, 204536, shows the 'number of days' 
interest on $1 due to the debtor. If it requires 204636 days for 
$1 to gain a certain interest, it will require $621, the balance of 
the account, -^^ of 204536 days, or 329 days, to gain an equal 
amount of interest. The date of payment should therefore be 
829 days from November 7, or October 2, 1877. 
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RULE. 
To find the equated timey multiply each item of debit or 
credit by the number which denotes the diffh*ence in days 
between the date on which it becomes due, and the kM 
daJte on which any item in the account becomes due. 

Divide (hedifferenoe between the sum of the debit and ihe 
sum of (he credit products^ by the difference between the sum 
of the debits and the sum of the credits, and the qaoikid 
will be the number of days to be coumted forward from ihe 
latest date, when (he larger sum of products is on the smalkr 
side of the account, or backward when the larger sum of 
products is on the larger side of the account. 

To find the cash balance on the 30th of July : — 



I>r. 



Due. 


Days. 


Items. 


Intebest. 


Value. 


1876. 
July 8 
Nov. 3 

Nov. 7 


22 

96 
100 


$500.00 

1001.00 

800.00 


+ $1.83 
— 16.02 
-13.33 


$501.83 
984.98 
786.67 




$2273.48 



Cr. 



Dub. 


Days. 


Items. 


Interest. 


Value. 


1876. 
Apr. 3 
June 1 
July 11 


118 
59 
19 

U696.92 


$380.00 
800.00 
500.00 

= $576.56, i 


+ $7.47 
+ 7.87 
+ 1.58 

be cash balan 


$387.47 
807.87 
501.68 


$2273.48-^ 


$1696.92 
ce required. 



AVERAGING OF ACCOUNTS. 
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Analysis. — ^We find the dates at which the several items are 
dae on each side of the account, and compute the interest on each 
item for the number of days between its date and the date of 
settlement, July 30 ; adding the interest to the item when it is 
due before July 30, and subtracting it from the item when due 
after July 30. We then determine the cash balance, or difference 
between the two sides of the account, to be $576.56. 

Note, — ^Interest has been computed by the business method ; if exact 
interest is required, diminish each item of interest by -^ of itself. 

RULE. 

Find the number of days between the date when each item 
18 due and the date of setUemeniy and the interest on each 
item for its number of days. Add the interest to the item 
when it is due before the date of settlement, and subtract the 
interest from the item when it is due after that date. The 
difference between the two sides of the account, thus corrected, 
is the cash balan^ce required. 

What is the equated time^ and cash balance, in each of 
the following accounts, interest at 6^, the date of settle- 
nent in each being the 1st of November, 1876? 



JDr. 


- 


PETER SIMPSON. 


Cr. 


1876 








1876 








Aug. 1 


ToMdse.,at90da. 


$750 




Sept. 1 


By Cash 


$280 


25 


« 30 


U «gQ U 


375 


75 


" 22 


" Draftat60da. 


800 




Sept. 8 


U «gQ U 


150 


25 


" 28 


"Cash 


50 




Oct. 30 


tt «3Q tt 


1500 













Note. — Allow three days of grace on notes and drafts. 

3. 



X>r. 




OLIVER LADD 


►. 


Cr. 


1876 








1876 








July 3 


ToMdse.yat3mo. 


$1000 




July24 


BvDraftat30da. 


$3000 




" 10 


" "60 da. 


2500 


75 


Aug. 8 


"Cash 


500 




" 17 


" "30 da. 


2000 


75 


" 15 


"Note at 60 da. 


[ lOQQ 


\ 
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ANALYSIS. 

Every example in arithmetic can be performed by 
Analysis, that is, without the application of speciid rales; 
and it will be a profitable exercise to solve the preceding 
examples in Proportion, Partnership, and Equation of 
Payments, in this manner. 

NoU, — ^The teacher is not expected to exact the precise language of 
the solutions here given; an accurate statement from the pupil is all 
that should be required. 

i. K 5 barrels of apples cost (25.25, what will 35 
barrels cost? 

Analysis. — If 5 barrels of apples cost $25.25, 1 barrel will 
cost ^ of $25.25, or $5.05 ; and 35 barrels will cost 35 times $5.05 
= $176.75. 

2. If 1} yards of cloth cost $3.50, what will llf yards 
cost? 

Analysis.— If If, or J yards cost $3.50, \ will cost \ of $3.50 
= $.50, and ll|, or ^ yards will cost 47 times $.50 =s $23.50. 

5, If 30 acres of land produce 1500 bushels of com, 
how many bushels can be raised on 47^ acres? 

4. How many apples can be bought for (1.50, if 15 
apples cost 25 cents? 

6. If 6 table-spoons, containing 11 oz. of standard 
silver, can be bought for $23, what should 3 dozen spoons 
cost, if the amount of silver in each spoon is 2 oz.? 

6. If 25 yd. of carpet cost $37.50, what should be the 
cost of 6 rolls of carpet, each containing 30 yards? 

7. If the freight on a ton of coal is $1.50 for 100 miles, 
what should be the cost of 500 tons carried 456 miles? 

8. An acre of wheat was sold for $15 ; what is the value, 
at die same rate, of a field of wheat containing 10 acres, 
125 perches? 
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9. Bought a gallon of wine for (4.50; what is the 
value of 27 gal. 3 qt. 1 pt., at the same rate? 

10. A ship sailed 600 miles in 6 days; how long would 
it require to sail 3000 miles, at the same rate? 

11. If 24 lb. of iron cost 96 cents, what is a long ton 
of iron worth? 

12. If ^ of an acre of land produces $50 worth of fruit, 
what amount could be raised on 2^ acres, at the same rate? 

13. If my family can consume 1-|^ barrels of flour in 3 
weeks, how much flour would keep them for 1 common 
year? 

14,. If 6 men can do as much work as 12 boys, and 3 
boys can do as much work as 2 women, how many women 
will it require to do as much work as 18 men? 

16. 10 men can build a wall in 14 days; how long will 
it require for 3 men to build it? 

16. A can do a piece of work in 5 days, and B can do 

the same work in 6 days; how long will it require for 

them both to perform the work? 

Analysis. — If A can do the work in 5 days, he can do 4- of it 
in one day, and if B can do the work in 6 days, he can do ^ of it 
in one day. Together they can do -J- + -J- = ^ of it in one day; 
and if they can do -J-J- in one day, to do |^ or the whole work 
will take as many days as 11 is contained times in 30 :^ 2^, the 
number of days required. 

17. One pump can fill a cistern in 3 hours, another 
pump can fill it in ^ hours, and there is a delivery-pipe 
which can empty the cistern in 2 hours. If the cistern is 
empty and both pumps are set at work, with the delivery- 
pipe open, how long will it require to fill the cistern? 

18. Three boys shared 120 marbles, in such manner 
that as often as the first received 3, the second received 4, 
and the third 5; how many did each receive? 

8* 
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19. \ of John's money exceeds \ of it by $5; how 
much money has he? 

50. A man starts in pursuit of a thief who is 3 miles 
away, and who travels at the rate of 4 miles an hour; tlie 
man travels 4^ miles per hour; how long will he be in 
catching the thief? 

51. A ship has three pumps; the first will free her fix)m 
water in 1 hour after a leak is stopped; the second^ in 2 
hours; and the third, in 2^ hours, the depth of the water 
being 6 feet. If the leak fills 6 feet of the vessel's hold 
in 3 hours, and the pumps are then set at work, how long 
will it require to free the ship from water, the leak still 
continuing? 

52. How long will it require for two men to finish the 
remainder of a piece of work on which they have been 
engaged 6 days, if one of them could do the whole work 
in 20 days, and the other could finish the amount still 
remaining in 15 days? 

53. If a pole 6 feet in height casts a shadow 5 feet in 
length, what is the height of a pole whose shadow is 40 
feet 6 inches in length? 

S4,. When flour is worth $9 per barrel, what should be 
the weight of a five-cent loaf, if it weighs 6 ounces when 
flour is $4.76 per barrel? 

55. How shall $90 be divided among 3 men, in the 
proportion of 1, 2, and 3? 

Analysis. — $90 is to be divided into 1+2+3, or 6 equal 
parts ; \ of $90 = $16, | of $90 = $30, and f of $90 = $45. Hence 
the parts are $15, $30, and $45. 

56. Divide 150 into 3 parts, which shall be to one 
another as 3, 5, and 7? 
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£7. In a mixture of 60 gallons, there are 4 parts of 
aloohol, 8 parts of water, and 3 parts of vinegar; how 
many gallons of each in the mixture? 

^8, An estate of $10000 was divided between two sons 
in the ratio of ^ to f ; what was the share of each? 

S9. Three schools containing 30, 40, and 50 pupils, 
respectively, are required to furnish (60 to purchase a 
library; what is the proportionate share of each school? 

30. A quantity of gold was mixed in the proportion of 
5pwt. of 20 carats, and 6 pwt. of 18 carats; how much of 
each in 22 ounces of the mixture? 



INVOLUTION. 
Involution is the method of finding any power of a 
number. 

A Power of a number is the number itself, or the 
product obtained by using the number two or more times 
as a factor. 

A Boot of a number is the number itself, or one of the 
equal factors by whose product the number is produced. 
Thus, 8 is the third power of 2, and 2 is the third or cube 
root of 8.' 

The exponent of a power is a number placed at the 
right of the root and just above it, to show the number 
of times the root is to be used as a factor. It also denotes 
the degree of the power. Thus, 2^ denotes the second 
power of 2, or 2 X 2; 2^= 2 X 2 X 2, or the third power 
of 2. 

The Square of a number, or its second power, is so 
dSilled because the area of a square is obtained by the 
product of two equal factors, each of which represents the 
length of one of the sides of the square. 
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The Cube of a number^ or its third power, is so called 
because the solidity of a cube is obtained by the prodact 
of three equal fiictors, each of which represents the length 
of one of the sides of the cube. 

A Parenthesis ( ) is used to include such numbers as 
are to be considered together. 

A Vinculum is sometimes used for the same 

purpose. Thus, (10 + 5) x (10 + 5), or W+l x 10 + 5 
indicates that the sum of 10 + 5 is to be multiplied by 
the sum of 10 + 5, or 15x15 = 225. 

ORAL EXERCISES. 

1. What is the product of 2 used 3 times as a ikctorf 
or 2*? What is the square of 6? 

2. What is the third power of 3? 

3. What is the cube of 4? 
j^,. What is the value of 5^? 

6. Kaise -J- to the second power. 

6. What is the cube of ^? 

7. The side of a square is 7 feet; how many square 
feet does it contain? 

8. A box measures 5 feet in length, 5 in breadth, an^ 
5 in depth: how many cubic feet does it contain? 

9. What is the fourth power of 3? 
10. Baise ^ to the fourth power. 

WRITTEN EXERCISES. 
1. What is the third power of 25? 

Analysis. — ^We write 25 three times as a factor, and perform 
the multiplication. Thus, 26 X 25 x 25 :^ 626, the third power 
of 26, or 26'. 
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XIULE. 

Write ike given number as many times as a factor as 
there are units in the eocponenty or number expressing the 
required power; the product of these fojctors will be the 
required power. 

2. Baise 36 to the fifth power. 

3. What is the value of 6*? 

4. Find the cube of .175. 

5. What is the square of -J-f? 

6. Find the cube of |f . 

7. Kaise 2\ to the fourth power. 

8. What is the value of 3* X 3'? 

Analysis.— 3' = 3 X 3, and 3'=3x3x3; 3'x3'=»3x 
3x3x3x3 = 3*=243. 

A\><e. — As an exponent indicates a number of facton, it is evident 
^^at in the product of any number of powers of the same number 
^^e^e will be as many factors as there are units in the sum of the 

^^ponents ; we can therefore represent the product of such powers by 

^^l iig the exponents. Thus, 3» X 3' = 3^ * » = 3*. 

S. 6^ X 6' X 6* X 6* = what power of 6? 
^0. What is the value of 4* X 4^ x 4^? 



INVOLUTION BY ANALYSIS. 

1. Baise 15 to the second power by multiplying its tens 
and units separately. 

Analysis.— 15' = (10 + 5) x (10 + 6). 

10 X 10 =s 100 = the square of the tens. 

, ^ ^ e ~ e/x [ = twice the product of the tens by the units. 

10 X = OU J 
5 X 5 = 25 = the square of the units. 

225 =(10 + 5) X (10 + 5) = 161 
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This analysis indicates that the square of a number conMtvn^^ 
of tens and units is equal to the square of the tens, plus ttoux ih^^ 
product of the tens by the units, pltis the square of the units, T(^ 
prove the accuracy of the proposition, let the tens of a number 
be denoted by a, and the units by b, then the square of the 
number will be denoted by (a+6) x (a+ 6) = a'+2 a6 + J*; 
in which result a'=the square of the tens, 2a6= twice the 
product of the tens by the units, and 6'= the square of the units. 
The inference drawn from the arithmetical analysis is therefore 
correct. 

^. Raise 15 to the third power by multiplying its tens 

and units separately. 

Analysis.— 15»= (10 + 6) x (10 + 5) x (10 + 5.) 

10 X 10 X 10 = 1000 = the cube of the tens. 
lOx lOx 5^ 

6X 5x 10^ 

5 X 5 X 10 > = 750 = 3 times the square of the units multi- 

5 X 5 X 10 ) plied by the tens. 

5x6x6 = 126 = the cube of the units. 

3376= (10 + 5) X (10 + 5) X (10+ 5) = 15». 

• 

In this operation we see that the cube of a number consisting of 
tens and units is equal to the cube of the tens, plus three times the 
square of the tens mtHtiplied by the units, plus three times the square 
of the units multiplied by the tens, phis the cube of the units. To 
prove that this result is general, let a denote the tens and b the 
units of any number, then the cube of the number will be denoted 
by (a+6)x (a+6)x (a+6) = a» + 3o*6+3a6*+6»; in which 
result a' = the cube of the tens, da'6 s= three times the square 
of the tens multiplied by the units, 3a6'=: three times the square 
of the units multiplied by the tens, and 6'= the cube of the units. 
The principle stated is therefore general in its application. 

S. Kaise the following numbers to the required powers 
by multiplying their tens and units separately : — 

25^ 55^ 65^ 99^ 25», 45», 55^ 



10 X 10 X 6 > = 1600 = 3 times the square of the tens multi- 
10 X 10 X 6 i plied by the units. 
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EVOLUTION. 

Evolution is the method of finding the root of any 
given power. 

Roots are indicated by writing the Radical Sigrn |/ before 
the number. Thus, i/9 denotes the square root of 9. 

The Index of the root is a small figure placed over the 
^*^ical sign to indicate the d^ree of the root. Thus, 
1?^ denotes the third or cube root of 27. In the square 
X'cot the index ^ is usually omitted. Boots are sometimes 
indicated by a fractional exponent. Thus, 9* denotes the 
Square root of 9. 

The Square Root of a number is one of the two equal 
^6ictors by whose product the number is produced. 

The Cube Root of a number is one of the three equal 
Suitors by whose product the number is produced. 

Numbers that have exact roots are called Perfect 
^^owers ; all others *are termed Imperfect Powers. 

Boots that can be found exactly are called Rational 
%oots ; all others are called Irrational or Surd Roots. 

ORAL EXERCISES. 

1. What is one of the two equal fiictors by whose 
product 9 is produced? 

2. Name one of the two equal factors of 16. 

3. Name one of the three equal factors of 8. 

4. What is the square root of 25? 

5. What is the square root of 36? 

6. What is the cube root of 27? 

7. What is the third root of 64? ^ 

8. The equal &ctors of 15625 are 25, 25, and 25; what 
root of 16625 is 25? 
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9. 406 X 406 X 406 = 66923416; 406 is what root af 
66923416? 

10. What three equal factors will produce \ as their 
product? 

11. What is the square root of ^? 

12. What is the cube root of ^? 

13. If 4 is taken 3 times as a &ctor, what is the value 
of the power, and what root of the power is 4? 

i^ What power of 10 is 10? 

15. What root of 5 is 5? 

16. What is the first root of 261? 

17. What is the second root of 1 ? 

18. What is the cube root of 1 ? 

19. 64 is the product of two equal factors; what are the 
fectors? 

20. 64 is the product of 6 equal factors; what is one of 
the &ctors? 



SQUARE ROOT. 

If we take the least and the greatest numbers that can 
be expressed by one, two, three, or any number of figures, 
we find that their squares will contain either twice as many, 
or one less than twice as many figures as the roots. Thus, 
12 = 1, 9* = 81, 10^ = 100, 99^ = 9801, etc. 

From this we learn that there will be one figure in the 
root for every two figures in the second power, and an 
additional figure in the root for an odd figure in the power. 
Hence, in preparing a number for the extraction of the 
square root, we separate it into periods of two figures each, 
beginning at the right hand. 
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WRITTEN EXERCISES. 

U What is the square root of 225? 

^•^ , ^ Analysis. — We divide the given 

V ' number into two periods, and find 

l(r = 100 that the root will consist of two 

IQ X 2 =! 20)125 figures. As we found in Involution 

o/N.f. OK 19c that 226 = the square of the tens, 

plus twice the product of the tens 

hy the units, plus the square of the units in its root, we must find 
the square of the tens in the first left-hand period of the power. 
The greatest number of tens, whose square is contained in 2 
hundreds, is 1. Subtracting the square of 1 ten, (10*) = 100, from 
225, there remains 125, which contains twice the product of the 
tens by the units of the root, plus the square of the units. Di- 
viding 125 by 10 X 2 (twice the tens), we obtain 5 as the probable 
Units' figure of the root. Adding the units' figure (6) to the trial 
divisor 20, we obtain the complete divisor 20 + 5. As this divisor 
consists of twice the product of the tens plus the units of the root, 
multiplying by the units' figure (5) and completing the division 
we obtain 125, which equals twice the product of the tens by the 
Units (2x10x5) plus the square of the units (5*); and the 
required root is 10 + 6 = 15. 

RULE. 

Separate the given number into periods of two figures 
eaohy beginning at the right hand. Find the greatest 
number whose square is contained in the first left-hand 
period, for the first figure of the root. Subtract the square 
of this figure from the left-hand period, and to the remain- 
der annex the next period f(yr a dividend. 

Double the root already found, for a trial divisor, and 

find how often it is contained in the dividend, excluding the 

right-hand figure. Write the quotient as the next figure of 

the root, annexing it also to the trial divisor as the uniUf 

figure of the complete divisor. MvMply the complete divisot 

9 
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by the figure of the root just found, and subtract the pr 
from the dividend. 

Double the root already found for a new trial di 
and continue the operation as before, till all the pt 
have been used. 

Note i. — The left-hand period freqaently contains but one ^{ 

Note 2, — If any trial divisor is not contained in its dividend, 
a cipher to the root, a cipher to the trial divisor, and another 
to the dividend, and proceed as before. 

Note S, — If there is a remainder, after the root of a numl 
been extracted, annex periods of ciphers, and find the root 
required number of decimal places. 

8. What is the square root of 2 to three decimal p 

2.000000(1.414 

1 Note. — As we a 

quired to extract 1 
to three decimal 
we annex three ] 
of ciphers, pointi 
towards the right, ai 
ceed as in whole nu 
For the benefit ^ 
learner, we have 
the trial divisor, s 
as the complete <3 
in each division. 

Pkoop. — Square the root 1.414 and add the remai 
the result should be 2. 

3. What is the square root of 961 ? 
-4. Extract the square root of each of the folic 
numbers, 3025, 4356, and 6561. 

5. What is the square root of 11881? 

6. What is the value of i/4016016? 



Trial Divisor 2 
Complete " 24 



)100 
96 



Trial 
Complete 

Trial 
Complete 



ii 



it 



cc 



u 



)400 
281 



28 

281 

282 )11900 
2824 11296 



Eemainder 604 



7. Find the value of i/810162.0081. 
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<^. Extract the square root of ^. 

Analysis.— |/9= 3, |/i6~=4, |/^^^f . 

Note, — ^The square root of a fraction can be found by extracting the 
I square root of the numerator and of the denominator separately, or 
^y changing it to a decimal and then extracting the root. 

9. What is the value of each of the following: l/^ 

•4?, vlj, y"^, i/m v^W 

10. Extract the square root of .1 to three decimal places. 

11. What is the value of i/.004 to three decimal places? 
1^. The area of a square lot is 1 acre; what is the 

length in yards of one of its equal sides? 

13. What is one of the two equal factors of 15625? 

14> I have a room in the form of a square, which 
X-equires 100 yards of carpet to cover it; what is the size 
of the room, if the carpet is 1 yard wide? 

15. Find the side of a square whose area is 12 feet. 



CUBE ROOT. 

If we take the least and the greatest numbers that can 
Ibe expressed by one, two, three, or any number of figures, 
"we find that their cubes will contain either three times as 
many, or two or one less than three times as many figures 
as tM roots. Thus, 1»= 1, 9'= 729, 10^= 10000, 99*= 
970299, 100* = 1000000, 999* = 997002999, etc. 

From this we learn that there will always be one figure 
in the root for every three figures in the power, and an 
additional figure in the root if there is a partial period of 
either one or two figures after the full periods have been 
pointed off. Hence, in preparing a number for the extrac- 
tion of the cube root, we separate it into periods of three 
figures each, beginning at the right hand. 
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WRITTEN EXERCISES. 
1. What is the cube root of 3375? 

3375(10 + 5 •^T'''"'^''Z^- 
^\ ^ ' " vide the given nwoC^ 

'=JL000 ber into two period^^' 

and find that the roc^'* 



10*x3 =300 

10 X 3 X 6 = 160 

5»= 25 


)2376 


475 


2375 



will consist of tw 
figures. As we foun 
in Involution tha 
3375 =s the cube of^ 
the tens, plus thre^ 
times the square of the tens multiplied by the units, plus thre^ 
times the square of the units multiplied by the tens, plus the cub^ 
of the units in its root, the cube of the tens must be found in the^ 
8 thousands of the first period. The greatest number of ten»- 
whose cube is contained in 3 thousands is 1. Subtracting ther 
cube of 1 ten, (IC) = 1000, from 3375, there remains 2375, which 
contains three times the square of the tens multiplied by the^ 
units, three times the square of the units multiplied by the tens, 
and the cube of the units. Dividing 2375 by three times the 
square of the tens, or 10' X 3 := 300, as a trial divisor, the quotient 
is 7 ; but when we increase the trial divisor we find that 7 and 6 
are both too great, and finally determine that 5 is the correct 
units' figure. We now add to the trial divisor three times the 
tens multiplied by the units (10 x 3 X 5) = 150, and the square 
of the units, (5*) = 25, making the complete divisor (10' X 3) + 
(10 X 3 X 5) H- (5*) =475. Multiplying by the units' figure we 
obtain 2375, and find that 10+ 5 or 15 = the cube root of 3375. 

If we multiply the complete divisor in parts, as in the example 
given in Involution, we shall have (10' X 3 X 5) + (10 X 3 x5 X 5) 
+ (5' X 5), an examination of which will show us that we have 
three times the square of the tens multiplied by the units, plus 
three times the tens multiplied by the square of the units, plus 
the cube of the units. 

, Note. — As any number consisting of two or more figures may be 
divided into a number of tens and units, the analysis given above will 
apply, no matter how many figures there may be in the root. 
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From the preceding analysis we derive the following 

RULK. 

Separate the given number into periods of three figures 
^cwA, beginning at Hie right hand. 

Find the greatest number whose cube is contained in the 
jfirst left-hand period^for the first figure of the root. Sub- 
t^ircust the cube of this figure from the left-hand period, and 
t^ the remainder annex the next period for a dividend. 

For a trial divisor , annex one cipher to the figure of the 
^oot just foundy square the number thus form^j and mul- 
tiply it by 3y find how often U is contained in the new divi- 
dend j and the quotient will be the second figure of the root. 

To the trial divisor add 3 times the product of the first 
figure of the root with a cipher annexed, by the quotient 
figure just found, and to the result add the square of the 
figure last found; the sum will be the complete divisor. 

Multiply the complete divisor by the second figure of the 
Toot, and subtract the product from the dividend. 

If there are any more periods to be brought down, ann/cx 
Oie neoct period to the last remainder, and for a trial divisor 
dunex a cipher to the figures of the root, square the number 
^U8 formed, multiply it by 3, and proceed as before. 

Note 1. — If the trial divisor is not contained in the dividend, write 
* cipher in the root, annex two ciphers to the trial divisor, and bring 
<lown the next period for a new dividend. 

N^U ^. — If there should be a remainder after all the periods have 
^n brought down, annex periods of ciphers, and find the root to any 
required number of decimal places. 

Note S, — If the given number contains a decimal, point off tbe 
periods to the right in the decimal, and, when any period is not com- 
plete, supply the deficiency with ciphers. 

9* 
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!S. What is the cabe root of 2 to three decimal plac 

2.000000000(1.: 



x3 == 
x3x2= 



364 



Trial Divisor 10* 

10 
2» • = 

Complete Divisor 

Trial Divisor 120* x3 = 

120 X3x5= 

6* = 

Complete Divisor 45025 

Trial Divisor 1 250* x 3 = 4687500) 

1260x3x9= 33760 

9* = 81 

Complete Divisor 4721331 

Remainder 



300)1000 
60 
4 
728 



43200) 272000 
1800 



25 



225125 
46875000 



42491979 



4383021 

Proof. — Cube the root 1.259 and add the remain* 
the result should be 2. . 

5. What is the cube root of 997002999? 

4. Extract the cube root of each of the follo^i 
numbers: 91125, 67917312^nd 78402752. 

6. Find the value of ^.8, ^.70, #^025, and f 

6. Find the cube root of ^. 

Analysis. — Changing the fraction to its lowest terms, ^ 
find the f^=l, and the f^= 2 ; therefore the #^F= i- 

Pboof,— I X i X i = i- 

7. Extract the cube root of each of the following 

H^, 5^, .0065, 21.17, 18192.3146. 

8. What is the cube root of 88998.7654? 

9. Find the cube root of .0021 to 4 decimal places. 
10. What is the cube root of lUU ^ 
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11. If a cabical box holds a bushel of wheat^ what is 
fte depth of the box? 

W. A can in the form of a cube holds just one gallon; 
^ht is the length of one of its sides? 

13, What is the depth of a cubical vessel that will hold 
10 barrels of water? 

14, A water tank will contain 1500 gallons; what must 
he the length of the side in feet, if the form is that of a 
cabe? 

15, What is the length of a cubical pile of wood which 
<X)ntains 15 cords? 

16, In excavating a cellar 24 ft. long, 15 ft. wide, and 
6 ft. deep, 80 cubic yards of earth were removed; how 
deep would the cellar have been, if the three dimensions 
had been equal, the same quantity of earth being removed? 

17, Find the value of each of the following: 

2:4:: #^: what? 5 : 10 :: #'l25r: the cube root 
of what? 

Note, — ^The like sides of similar solids are to each other as the cube 
roots of their solidities. Thus, if the solidities of two cubes are 8 and 
64, their sides are ^8 and ^64, or,Jf^the ratio of the solidities is 8 : 
H the ratio of the sides is fS : ^647 

18, If a cubical box contains 27 bushels, how many 
times larger must it be to contain 243 bushels? 

19, If a coal-bin has a capacity of 64 tons, how many 
times larger must it be to contain 512 tons? 

W, A box which measures 4 ft. long, 3 ft. wide, and 
2 J ft. in depth, contains 27 cubic feet; what are the sides 
of a similar box which contains 216 cubic feet? 

^1, There are two numbers which are to each other, as 
the f^-^j : #^343, and the less number is .05; what is the 
greater number? 
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MENSURATION. 

Mensuration is the art of measuring lines, sur&ces, 
and solids. 

In measuring lines, sur&ces, etc., surveyors make use 
of the following tables. 

LINEAR MEASURE. 

7.92 inches make 1 link, (L) 

25 links make 1 rod, (rd.) 

4 rods make 1 chain, (ch.) 

80 chains make 1 mile, (mi.) 

Gunter's chain is 4 rods, or 66 feet, in length. 
Measurements are recorded in chains and hundredths. 



SQUARE MEASURE^ 

625 square links (sq. 1.) make 1 pole, (P.) 

16 poles make 1 square chain, (sq. ch.) 

10 square chains make 1 acre, (A.) 

640 acres make 1 square mile, (sq. mi.) 

36 square miles make 1 township, (Tp.) 

For the purpose of facilitating computations of the 
weight of materials used in the arts and trades, in farming, 
engineering, etc., the following tables have been prepared. 

A Table showing^ the number of pounds in a bushel. 



SUBSTANCE. 


WEIGHT. 
POUNDS. 


SUBSTiNCE. 


WEIGHT. 
POUNDS. 


BarlQy 

Coal, heaped bushel . 
Clpver seed . . . 

Com 

Oats 


48 
80 
60 
56 
32 


Peas . '. . . . 
Potatoes .... 

Rye 

Timothy seed . . . 
Wheat .... 


60 
60 
56 
45 
60 
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A Table showingr the weigrbt in pounds of a cubic 
foot of each substance named therein. 



SUBSTANCE. 



Alcohol, pure . . 
" common . . 

Ale 

Alum 

Anthracite, solid 

" broken 

Bituminous coal, solid 

" " broken 

Brick, pressed . . 
" common hard 
" " soft 

Butter . . 
Cedar . . . 
Cherry . . 
Clay . . . 
Copper . . 
Cork . . . 
^rth, solid . 

" loose . 
Class, green 
Gold . . . 
Granite . . 
Gravel . . . 
Ice . . . 
Iron, cast . . 
" wrought 
Lard . . . 



WEIGHT. 
POUNDS. 



SUBSTANCE- 



WEIGHT. 
POUNDS. 



49^ 

52 

65 

107 

93 

54 

80 

50 

150 

125 

100 

59 

35 

44 

125 

547 

15 

124 

92 

165 

1204 

166 

120 

58 

450 

480 

59 



Lead . . 
Lignum- vitse 
Limestone . 
Lime, quick 
Linseed oil 
Manganese 
Maple . 
Marble . 
Mercury 
Milk . . 
Nitre . 
Poplar , 
Quartz . 
Salt , . 
Saltpetre 
Sand, dry 

" moist 

" wet 
Silver , . 
Slate, average weight 
Steel, hard . 
Tin . . 
Turpentine,8pirits of 
Vinegar . . . 
Walnut . . 
Water . . . 
Wine, Burgundy 



711 
83 

197 
60 
58f 

500 

.47 

168 

849 
64| 

119 
24 

165 

133 

131 
94 

112 

130 

655 

175 

489 

456 
54 
65i 
42 
62^ 
62 
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SUGGESTIONS TO TEACHERS. 

Teachers who desire to make this subject attractive and 
instructive will do well to apply its principles in some 
practical manner. An empty barrel, and a ganger's rod, 
will furnish a better exercise for a class of scholars than 
whole pages of abstract examples. 

A visit to a public park in the city, or to the fields in 
the country, with a surveyor's chain, stafi^, and compass, 
requiring the pupils to make notes and measurements, for 
school work, will fix principles in the mind that would 
otherwise be soon forgotten. Measurements in the school- 
yard %v play-ground will be of equal value. A neighbor- 
ing pile of stone, or the excavation of a cellar, will furnish 
materials for better examples than any book can prescribe. 



DEFINITIONS. 

A Straigrht Line is a line that does 
not change its direction at any point; 
as the line A B, 

A Curved Line is one that is con- 
tinually changing its direction; as the 
line -4 CB. 

A Perpendicular Line is one that 
meets another, making the angles next 
to each other equal ; thus, if the angles 
ABC and A B D are equal, the line 
A B i^ said to be perpendicular to the 
line CD. 



A 
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An Angrle is a figure formed by 
i ^0 straight lines drawn from the same 
i point; as the angle B A C. 

Note, — In speaking of an angle we name the letters or figures that 
] f^tand at the ends of the lines which form it, placing in the middle the 
better or figure which stands at the junction of the lines. 



A Bight Angle is either of the equal 
angles formed by two lines perpendicu- 
lar to each other; as the angles ABC 
and ABD. 



An Acute Angle is one that is less 
ihan a right angle ; as the angle B AC. 

An Obtuse Angle is one that is 
greater than a right angle; as the angle 
ABC. 

A Surface is the limit or boundary 
of a solid^ and has only two dimensions, 
length and breadth; as the sur&ce 
AB CD. 



A Plane Surface, or a Plane, is a surface in which if 
any two points are taken, the straight line which joins 
these points will lie wholly in the surface. 

A Curved Surface is a surface no part of which is 
plane. 

The Area of a figure is the number of units of any 
required denomination included within its boundary line 
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A Solid is that which has length, 
breadth, and thickness; thus, the figure 
A B C D represents a solid. 



The Yolume of a solid is the number of units of any 
required denomination contained within the surfiu^es which 
bound it. 



SURFACES. 

A Plane Figure is a plane sur&oe which derives other 
names from the nature of its boundary line or lines. 

A Polygon is a plane figure bounded by straight lines. 

A polygon of three sides is called a Triangle; of four 
sides^ a Quadrilaieral; of five sides, a Pentagon; of six 
sides, a Hexagon^ etc. 



TRIANGLES. 

A Triangle is a plane figure bounded by three straigh 
lines. 

A Scalene Triangle has no two of its sides equal. 

An Isosceles Triangle has two of its sides equal. 

An Equilateral Triangle has its three sides equal. 

A Bight Angled or Bight Triangle is one that has a^ 
right angle. 




C B 




C B 



_ Scaiene. 




laoBOfSa&L, 



'&VE^i\&tanL 



Right 
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The Base of a triangle, or of any figure, is the side on 
which it is supposed to stand; and the Altitude is a line 
drawn from the angle opposite the base and perpendicular 
to it. Thus, jB C is the "base of either of the triangles 
immediately preceding, aiid A D \& the altitude of the 
equilateral triangle ABC. 

In a right triangle, the side opposite to the right angle 
is called the Hypotenuse, and the side which forms a 
right angle with the ]^se is called the Perpendicular. 

In the preceding right triangle, AB \b the hypotenuse, 
and A (7, the perpendicular. 

To find the area of a triangrle. 

RULE. 

From hcdf the sum of the three sides, subtract each side 
separately; mvMiply the half sum and the three remainders 
together, 'and the square root of the product will be the area 
required. 

Note, — ^When the base and altitude are given, the area is equal to 
the base multiplied by half the altitude. 

L What is the area of a triangular piece of ground 
whose sides are 3, 4, and 5 rods? 

6-3=3 

6 — 4=2 1/6x3x2x1= i/36=6 sq. rd., area. 

6-5 = 1 

8, What is the area of a triangle, the sides being 100, 
150, and 200 rods? 

S. The base of a triangle is 75 yards, and the altitude 
20 feet; what is the area? 

10 
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4. A triangular lot of ground is to be sold at the rate 
of $3 per square foot; what is the value of the lot, the 
sides being 160, 200, and 250 feet? 

5. How many acres in a field whose sides are 350, 400, 
and 600 yards? 

6. An irregular field whose sides are 20, 30, 40, and 50 
rods respectively, measures 30 rods from opposite comers, 
dividing the first two sides from the third and fourth; 
what is the area of the field? 

7. What is the area of a field, in the form of an isosceles 
triangle, the equal sides measuring 30 rods each, and the 
remaining side 20 rods? 

8. The base of a right triangle is 27 chains, and the 
perpendicular is 3& chains; what is the area? 

9. A field 160 feet in length, and 120 feet in width, is 
divided into two equal triangles by a line 200 feet in length, 
joining opposite comers; what is the area of the field? 

Note,—li is established by Geometry that "The square of the 
hypotenuse of a right triangle is equal to the sum of the squares of 
the other two sides/' Hence the following : — 

To find the hypotenuse of a right triangle. 

RULE. 

Extract the square root of the mm of the squares of the 
base and perpendicular. 

To find the base or perpendicular. 

RULE. 

Extract the square root of the difference between the square 
of the hypotenuse and the square of the given side. 
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1. What is the distance from the top of a perpendicular 
tower 80 ft. in height, to a point 60 ft. from the base of 
the tower, the latter distance being measured on a line 
perpendicular to the side of the tower? 

Analysis. — The distance required is the hypotenuse of a right 
triangle, in which 60 ft. and 80 ft. are the lengths of the remaining 
sides. y'GO" + 80* = |/10000= 100 ft., hypotenuse. 

Z. Find the height of the tower in the last example, 
having given the hypotenuse 100 ft., and the base 60 ft. 

Analysis. — As the perpendicular equals the square root of the 
difference of the squares of the hypo tenuse and base, 
l/i00'''-60'''= i/6400 = 80 ft., height. 

3. A mason desiring to know whether the walls of his 
building were at right angles with each other, measured 
12 yards on one wall, and 16 yards on the one which 
adjoined it, commencing both measurements at the same 
point and extending them horizontally; what should be 
the distance apart of the extreme ends of these lines, if 
the walls are at right angles? 

4^ Find the hypotenuse of a right triangle, the base 
being 48 yd. and the perpendicular 36 yd. 

6. A flag-pole on the edge of a creek is 150 ft. high, 
and the distance from the top of the pole to the opposite 
edge is 250ft.; what is the width of the creek? 

6. What is the area of a right triangle, if the hypote- 
nuse measures 120ft. and the base 96 ft.? 

7. What is the area of a right triangle, if the square 
of the hypotenuse is 288 chains, and the base and perpen- 
dicular are equal in length? 

8. What is the area of a right triangle, if the base is 
20 chains, and the hypotenuse 1 mile? 
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QUADRILATERALS. 
A Qiia4lrilateral is a plane figure bounded by four 
straight lines. 

Quadrilaterals are divided into classes, as follows: — 

A Trapezium is a quadrilateral which has no two of 

its sides parallel. 

Note, — Two lines are ParaUdy when they are situated in the same 
plane and have the same direction. 

A Trapezoid is a quadrilateral which has only two 
sides parallel. 

A Parallelofirram is a quadrilateral which has two pair 
of parallel sides. 

A. .n A, "" 




B 



Trapezium. 



Trapezoid. 



Parallelogram. 



There are four kinds of parallelograms: — 

A Bhomboid is a parallelogram whose adjacent sides 
are not equal, and whose angles are not right angles. 

A Rhombus is a parallelogram whose sides are all 
equal; and whose angles are not right angles. 

A Bectangrle is a parallelogram whose angles are all 
right angles. 

A Square is a parallelogram whose sides are all equal, 
and its angles all right angles. 



B A 




Rhomboid. 




Rhombus. 



C B 




Rectangle. 



Square. 
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The Altitude of a parallelogram is the perpendicular 
distance between two of its parallel sides; as the line D E 
in the figure of the rhombus. 

The IMagonal of a figure is a straight line joining its 
opposite corners; as the line JD-B in the figure of the 
square. 

The Perimeter of a figure is the sum of all its sides. 

To find the area of a parallelogrram. 

RULK. 

Multiply the base by the altitude, 

1. What is the area of a square field, the sides measuring 
50 chains each? 

50 X 50 = 2500 square chains, area. 

2. Find the area of a field in the form of a parallelo- 
gram, whose base is 40 rods, and altitude 25 rods. 

3. How many acres in a piece of land in the form of a 
rhombus, the base being 30 chains, and the altitude 22 rods? 

^. The base of a rhombus is 30 rods, and the altitude 
150 yards; what is the area? 

6. The base of a rhomboid is 375 ft. 6 in., and the 
perpendicular height 40 yards; what is its area? 

To find the area of a trapezoid* 

RULK. 

Multiply half the sum of the parallel sides by the aUiiude. 

1. What is the number of square feet in a trapezoid, one 
of the parallel sides being 30 inches, the other 4 feet, and 
the altitude 5 yards? 

4 feet = 48 inches; ^s^^ = 39 inches. 

5 yards = 180 inches; ^-^^^^— 48f square feet, area, 

10 
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2. How many square feet of surface in a board, the 
ends being parallel and measuring 18 inches and 9 inches 
respectively, the length being 12 feet? 

3. What is the area of a trapezoid whose parallel sides 
are 225 and 330 yards, and altitude 125 feet? 

^. What is the area of a trapezoid whose parallel sides 
are 20 yards and 16^ feet, and altitude 15 inches? 

To find the area of a trapezium. 

RULK. 

Divide the trapezium into two triangles by a diagonal 
line; the sum of the areas of these triangles mill be the 
area of the trapezium. 

1. A meadow in the form of a trapezium, whose sides 
are 30, 40, 50, and 60 rods, measures 50 rods on a diagonal 
line dividing the first two sides from the others; what is 
the area of the field? 

Analysis. — Applying the rule for finding the area of a 
triangle when the three sides are given, we find the area of one 
of the triangles = i/60 X 30 X 20 X 10 = |/360000 = 600 square 
rods ; the other = |/80x 30X 30x 20 = |/1440000 = 1200 square 
rods; and the area of the trapezium = 1200 + 600 = 1800 square 
rods. 

S. Given the diagonal of a quadrilateral field, 40 rods, 
and the altitudes of the triangles into which the diagonal 
divides the field, 120 feet and 75 feet respectively; what is 
the area of the field? 

3. The sides of an irregular-shai^ed field are 15, 20, 25, 
and 30 rods, and the diagonal 100 yards; what is the area? 

4' What is the area of a trapezium whose diagonal is 
32 feet, the altitudes of the triangles into which the trape- 
zium is divided being 12 and 16 feet respectively? 
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CIRCLES. 

A Circle is a plane figure bounded by a curve^ all the 
points of which are equally distant from a point within it, 
called the centre. 

The Circumference is the curve which bounds the 

circle. 

The Radius is any straight line drawn from the centre 
to the circumference. 

The ^Diameter is any straight line drawn through the 
centre and terminated each way by the circumference. 

In the figure, O is the centre, the 
curve AB CD \a the circumference, 
the circle is the space inside of the 
curved line, O A and B are radii, 
^ £ is a diameter. 

To find the circumference of a circle, the diameter 

heing: grivep. 

RULE. 

Mxdtiply the diameter by 3,14.16, 

1. The diameter of a wheel is 6 feet; what is the 
circumference? 

6 X 3.1416 = 18.8496 feet, circumference. 

2. If the diameter of the earth is 7960 miles, what is 
its circumference? 

3. Find the circumference of a circular garden whose 
radius is 500 feet. 

4. What is the circumference of a tree whose diameter 
is 30 feet? 
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To find the diameter when the circumference is 

griven. 

RULE. 

Divide the circumference by S.I4I6. 

1. The circumference of a wheel is 18.8496 feet; whatt 
is its diameter? 

18.8496 -*- 3.1416 = 6 feet, diameter. 

2. The circumference of the earth is about 25000 miles; 
what is its diameter? 

3. The circumference of a tree is 93 feet; what is its 
diameter? 

4.. What is the length of a string used to draw a cir- 
cumference of 37.6992 inches? 

To find the area of a circle, the diameter or the 
circumference heing given. 

RULES. 

Multiply the square of the diameter by ,7854; or, the 
sqvure of the circumference by .07958, 

1, The diameter of a pond is 50 feet; what is the area? 

50 X 50 X .7854 = 1963.5 square feet, area. 

2, The circumference of a race-track is one mile; what 
is the area? 

3, The diameter of a circular park is f mile; what is 
the area? 

^. The diameter of a circle is 400 feet, and the circum- 
ference 1256.64 feet; find the area from each dimension. 

5, How many acres in a circular field whose radius is 
^ mile? 
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Xo find the diameter or the circumference of a 
circle, the area heing^ griven. 

RULKS. 

Divide the area by .7854^ and the square root of the 
9}^otient win be the diameter; or, divide the area by. 07 95 8, 
^nd the square root of the quotierU wiU be the circumference. 

1, The area of a circular pond is 1963.5 feet; what is 
the diameter? 

1963.5 -^ .7854 = 2500. i/2500 = 50 feet, diameter. 

^, The area of a circular field is 1 acre; what is the 
circumference? 

3. What is the radius of a circle whose area is one 
square mile? 

4* The area of a circle is 3 acres, 42 rods; what is the 
diameter? 

5. The length of a fence is required that will exactly 
surround a circle containing one-half a square mile. 

6. The area of a circle is 7854 square yards; required 
the diameter and the circumference. 

To find the side of an inscrihed square, the diameter 
or the circumference of the circle heingr known. 

Note. — A square is inscribed in a circle when its diagonal is one of 
the diameters of the circle. The circle is then said to be circumscribed 
aboat the square. 

RULES. 

Multiply the given diameter by ,7071; or, the given cir- 
cumference by ^2507. 

1. The diameter of a log of walnut is three feet; how 
large a square stick can be hewn from it? 

3 X .7071 = 2.1213 feet square. 
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5. The circumference of a tree, exclusive of the bark: 
is 22.607 ft; what is the size of the largest piece of squ 
timber that can be cut from it? 

3. Wliat was the diameter of a log which measure;^ 
7.071 ft. across the comers after it has been squared? 

4* The side of a square field is 50 yd. ; what is th 
circumference of the circumscribed circle? 

6. The area of a circular field is one acre; what is th 
side of the inscribed square? 



REVIEW PROBLEMS. 

1. What is the length in rods of the side of a 
whose area is 1 acre? 

Analysis. — As the area is the product of two equal factors, w 
change 1 acre to rods, and extract the square root of the numhe 
thus obtained. 1 A. = 160 rods. |/l66 = 12.649 + rods. 

Note, — Ab the area of any surface is the product of two Actors, ii 
is only necessary to divide the area by either factor in order to fin 
the other. 

^, What is the length of a field containing 9 acres^ thi 
form being that of a rectangle, and the width 16 rods? 

3. Tlie base of a triangular field is 20 rods, and the area^ 
5 acres; what is the altitude of the triangle? 

4.. A field in the form of a rectangle is divided into two 
triangles by a diagonal line which measures 10 rods; the 
sides of the rectangle are 6 and 8 rods, respectively; what 
is the area of one of the triangles? 

5. The circumference of a wheel is 3.1416 yards; what 
is the distance from the centre to any point in the circum- 
ference? 
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6, One side of a field in the form of a parallelogram is 
20 rods, and the area is 10 acres; what is the other side? 

7, The length of a line by which a circle is inclosed is 
^5 yards; what is the length of a line inclosing a circle 
^hich contains 4 times the area of the first? 

8, A farmer has two fields, ^ch containing 1 acre. 
The first is in the form of a rectangle, one side of which 
Is 40 yards; the second is a square field. What is the 
length of the fence which surrounds each field? 

9, What is the value of a farm in the form of a 
trapezoid, the parallel sides of which measure 80 and 31 
chains respectively, the perpendicular distance between 
these sides being 120 rods; the land being worth $15 an 
acre? 

10, A circular piece of ground has a square laid off 
within it, the area of which is ^ acre; what is the diameter 
of the circle, if the corners of the square touch the circum- 
ference? 

li. How much farther will a horse have to run in going 
round the sides of a square mile of land, than in going 
round the same area in the form of a circle? 

12. Two pieces of land measure each 1 mile around. 
What is the difference in area, if one piece is a square, and 
the other a rectangle, one side of which is 100 rods in 
length? 

13. A ladder 60 feet long is placed against a house 
which is 50 feet in height; the foot of the ladder rests on 
the ground 36 feet from the house; how far is the top of 
the ladder from the top of the house? 

14,. What is the difference in area between a circle 
whose diameter is one rod, and a square whose diagonal is 
one rod? 
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Triangular Prism. 



SOLIDS. 

A Prism is a solid, two of whose faces are equal polygoiis 
lying parallel to each other^ and the remaining &ces paral- 
lelograms. The parallel polygons are called the Bases of 

the prism; the parallelograms taken to- 
gether constitute the Convex Surface. 

Prisms are named from the form of their 
bases; thus^ a prism whose base is a triangle 
is called a Triangular Prism. 

A Bigrht Prism is one whose edges 
are perpendicular to the planes of its 
bases. 

A Cube is a prism whose fiices are 
all equal squares. 

A Parallelopipedon is a prism 
whose bases are parallelograms. 

A Cylinder is a round body of 
uniform diameter, with equal circular 
bases, parallel to each other. 

The Altitude of a prism or cylinder 
is the perpendicular distance between 
its bases. 
Paraueiopipedon. T^e Convex Surfaee of a cylinder is 

the whole curved surfece. 

The Whole Surface includes the con- 
vex surface and the surface of the two 
bases. 

Similar Solids are those which have the 
same number of similar &ces similarly 
^^<^' situated. 




Cube. 






MENSURATION. 121 



i 



i 



To find the surface of a prism or cylinder. 

RULK. 

Multiply the perimeter of the base by the aUUudefor the 
^^vex surface J and to the product add the areas of the two 

ends. 

1, What is the wall surface in a square' room whose 
^ides are 10 feet wide and 10 feet in height? 

(10 X 4) X 10 = 400 square feet of wall surface. 

2. The diameter of a circular column is 4 feet; what 
:tiumber of square jrards of paper will be required to cover 
it, the height of the column being 15 feet? 

4 X 3.1416 X 15 = 188.496 square feet; 188.496 -^ 9 
« 20.944 + square yards of paper. 

S. What is the convex surface of an octagonal pillar, 
each side of the base being 1.8 feet, and the height 12 feet? 

i. The side of a cubical box is 3 feet; what is the 
whole surfece? 

5. How many square feet of boards will it require to 
cover the entire outside of a boiler, whose diameter is 3.5 
feet, and length 20 feet, the boiler being a cylinder? 

6. What is the whole surfiice of a cylinder in inches, 
whose length is 15 feet, and diameter 30 inches? 

7. What would be the total pressure on a cylinder, 
similar in size to the one in the last example, at the rate 
of 120 lb. to the square inch? 

8. What is the whole sur&ce of a cylinder in yards, 
whose length is 30 feet, and diameter 9 yards? 

9. What is the entire surface of a square prism, whose 

altitude is 15 feet, and each side of the base 11^ feet? 

11 
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To find the YOlome or contents of any prism or 

cylinder. 

RULK. 

Multiply the area of the base by the altitude. 

1. What is the volume of a triangular prism, each side 
of the base being 4 ft., and the altitude 9 ft.? 

Analysis.— The area of the triangle which forms the base of 
the prism = |/48, and the volume of the prism = ]/48^x 9 = 
62.352 cubic feet, volume. 

2. Find the contents of a cylinder, the diameter of 
whose base is 2 ft., and altitude 12 feet. 

Analysis. — The area of the circle which forms the base of 
the cylinder =2»x .7854 = 3.1416; 3.1416 x 12 = 37.6992 cu.ft., 
contents. 

S. What is the value of a log of walnut, whose cylin- 
drical ends are 3 ft in diameter, the length being 20 ft, 
if the walnut is worth 25 cents per cubic foot? 

^. What is the weight of a column of marble which 
measures 4 ft. in diameter and 28 ft. in height, the shape 
being a right cylinder? 

5. An iron casting, in the shape of a parallelopipedon, 
measures 8 inches in thickness and 16 feet in width, the 
length being 20 feet; what is its weight? 

6. What is the weight of a block of granite which is 5 
feet 4 inches long, 2 feet wide, and 3 feet 2 inches thick? 

7. A water-pipe measures 3 feet in diameter and 12 feet 
in length; how many gallons will it hold? 

8. What is the volume of a prism, whose base is a 
square, and its altitude 25 feet 6 inches, each side of the 
base measuring 6 feet 3 inches? 
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PYRAMIDS AND CONES. 

-A Pyramid is a solid whose base is a polygon, and 
W'liose sides are triangles meeting in a common point, called 
the Vertex. 

A Cone is a solid whose base is a circle, and whose 
^^nvex sur&oe tapers uniformly to a point, called the 
v^ertex. 




Cone. 




The Slant Helgrht of a pyramid is a line drawn from 
^Ixe vertex to the middle of one of the sides of the base. 

The slant height of a cone is a line drawn from the 
Vertex to the circumference of the base. 

The Altitude of a pyramid or cone is a line drawn 
from the vertex perpendicular to the base. 

The Frustum of a solid is that part which remains 
after cutting off the upper portion by a plane parallel to 
the base. 





Frustum. 



C n 

Frustum. 
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To find the surface of a pyramid or cone. 

RULE. 

Multiply the perimeter , or the circumference of Hie basey 
by half tlie slant height for tlie convex surfaccy and to the 
product add the area of the base, 

1. A stack of hay in the form of a cone is 12 ft. in 
diameter at the base, and the slant height is 9 ft. ; what is 
the convex surfiice? 

12 X 3.1416 X f = 169.6464 sq. ft., convex surfece. 

2. What is the convex surface of a pyramid, one side 
of the square base being 10 ft., and the slant height 8 ft.? 

10 X 4 X f = 160 sq. ft., convex surface. 

3. What is the cost of painting the outside surface of 
an octagonal church spire, whose slant height is 75 feet, 
and one of the equal sides of the base 12 feet, the price 
being 20 cents per square yard? 

^. How many yards of paper, 30 inches in width, will 
be required to cover the convex surface of a cone 10 feet 
in diameter at the base, and 18 feet in slant height? 

5. How much paper will it require to cover the convex 
surface of a cylinder 10 ft. in diameter and 18 ft. in height, 
the width of the paper being 30 inches? 

6. Which has the greater convex surface, and how 
much; a cone 4 feet in circumference, and 4 feet in slant 
height, or a square pyramid, the perimeter of whose base 
is 4 feet, and its slant height 4 feet? 

7. What is the entire surface of a pyramid, whose slant 
height is 300 feet, one side of the equilateral triangle which 
forms its base being 320 feet? 

8. !]^ind the whole surface of a cone, the diameter of its 
base being 30 yards and its slant height 18 feet 10 inches. 
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To find the Yoliinie or contents of a cone or 

pyramid. 

RULE. 

Multiply the area of the base by one4kird the altitude. 

1. What is the solidity of a stick of timber in the form 
of a cone, the diameter of the base being 6 ft. and the 
altitude 60 ft.? 

6 X 6 X .7854 X ^ = 665.488 cu. ft., solidity. 

2. A pyramid of brick measures 30 ft. in height; the 
side of its square base is 20 ft. ; what is the weight of the 
pyramid, and how many bricks does it contain, if a brick 
weighs 4 lb. and measures 8^ in. X 4Jin. X 2^ in.? 

3. What is the volume of a triangular pyramid, the 
altitude being 12 ft., and one side of the equilateral 
base 4 ft.? 

^. A cone measuring 6 ft. in height, and 3 ft. in diameter 
at the base, is composed of granite; what is its weight? 

To find the surface of the frustum of a pyramid 

or cone. 

RULE. 

Multiply, the sum of the perimeters or of the drcum^ 
ferences of the two ends by half the slant height, for the 
convex surface; and add the areas of tJie two ends when 
the whole surface is required. 

1. The slant height of the frustum of a cone is 10 feet, 
the diameters of the bases being 4 feet and 6 feet, respect- 
ively; what is the whole surface? 

(4+ 6) X 3.1416 = 31.416; 31.416 X -y^= 157.080 sq. ft., convex 
surface ; (4» + 6') X .7854 = 40.8408 sq. ft., area of the two ends ; 

157.08 + 40.8408 = 197.9208 sq. ft., whole surface. 

11* 
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2. The slant height of the frustum of a square p}a^mid 
is 25 feet, the side of one base is 12 feet, and of the other 
4 feet; what is the whole surface? 

3. The slant height of the sur&ce of the frustum of a 
cone is 20 feet, the circumferences of the bases being 30 
feet and 15 feet respectively; what is the whole sur&ce? 

To find the Tolmne of the fmstuni of a pyramid 

or cone. 

RULE. 

To four times the area of a middle section add the areas 
of the endsy and multiply by one-sixth the attitude. 

Note, — By this rule the contents of nearly all regular solids and 
their frustums can be correctly ascertained. Let pupils practice on 
the preceding examples in solids, and test its accuracy. 

1. The length of a mast is 60 feet, the diameter in the 
middle is 1 foot, and the diameters of the ends are 6 and 
18 inches respectively; what is the number of cubic feet in 
the mast? 

Analysis. — ^The area of a middle section is l'X.7854=s 
.7854 ft.; the area of the two end8=(^)»+(l-J-)*X .7854=1.9635 
ft; .7854X4 = 3.1416 ft. = four times the area of the middle 
section ; 3.1416+1.9635 = 5.1051 ; 5.1051 X ^ = 51.051 cu. ft. 

2. The frustum of a. square pyramid of marble is 9 feet 
in height, the side of the lower base is 12 feet, the side of 
the upper base is 2 feet, the middle section measures 7 feet 
on each side; what is the weight of the frustum? 

3. A lump of gold in the form of the frustum of a cone 
measures 8 inches in diameter at one end, and 10 inches 
at the other, its length being 1 foot; what is the value of 
the lump, if an ounce is worth $20.69? 
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THE SPHERE. 

n 

A Sphere is a solid bounded by a /^^^^i 

curved sur&ce, every part of which is [0 ^SM 

equally distant from a point within it, ^^==^^^ 

called the centre, ^^^^^F 

c 

The Diameter of a sphere is a line which, passes 
trough the centre and is terminated by the surface. The 
diameter is frequently called the Axis. 

The Radius of a sphere is a line drawn from the centre 
^o any part of the surface. 

To find the surface of a sphere. 

RULE. 

Multiply the diameter by the circumference. 

1. The diameter of a globe is 10 inches; what is the 
^^nvex surface? 

10 X 3.1416 X 10 = 314.16 sq. in., convex surface. 

2. The circumference of a sphere is 1000 feet; what is 
tile convex sur&ce? 

3. The diameter of the earth is about 79^0 miles; what 
is its surfece? 

4" If the radius of a globe is 25 feet, what is the 

surface? 

To find the volume of a sphere. 

RULE. 

Multiply the cube of the diameter by £236, 

1. What is the solidity of a globe whose diameter is 100 
feet? 

100^ X .6236 = 1000000 x .6236 = 523600 cubic feet, 
volume. 
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2. What is the solidity of the earth, if its diameter i 
7960 miles? 

3. The radius of a ball is 14 inches; what will it eosfc- 
to gild it, at the rate of 20 cents a foot, and what will i 
weigh if it is made of walnut? 

4. What is the weight of a cannon-ball of cast iron, 12 
inches in diameter? 



REVIEW PROBLEMS. 

1. What is the height of a room whose shape is that of 
a cube, the solid contents being 3375 cubic feet? 

Analysis. — As the solidity is the product of three equal 
factors, the cube root of 3375 ft., or 15 ft., is the height required. 

2. A cubical bin holds 500 bushels; what is the length 
of one of its inside edges? 

3. A mill hopper in the form of the frustum of a square 
pjrramid measures 3 in. on each side at the bottom, and 
4 feet at the top, its height being 18 inches; how many 
bushels of wheat will it hold? 

4. If a cubic foot of air at the level of the sea weighs 
.0768 lb., what is the weight of air which covers one 
mile square of' the ocean, the thickness being reckoned as 
1 foot? 

5. What is the difference in the weight of two vessels 
in the form of cylinder, one filled with milk and the other 
with water, each measuring 1 ft. in diameter and 10 in. 
in height, the empty vessels weighing 1 pound each? 

6. How much more will an iron cannon-ball 10 inches 
in diameter weigh, than one 5 inches in diameter? 

7. How many spheres of gold 1 inch in diameter are 
equal in weight to a sphere of the same metal, 6 inches in 
diameter? 
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8, The area of the base of a cylinder that will contain 
1000 gallons, is 10 sq. ft; what is the altitude? 

9. The altitude of a pyramid is 9 ft. and the volume 
is 192cu. ft.; what is the side of the square base? 

10. The volume of a cone is 36 cu. in. ; the area of the 
base is 6 sq. in.; what is the altitude? 

11. The surface of a square prism, excluding the bases, 
is 144 sq. ft.; the solidity of the prism is 216 cu. ft.; 
^hat is the length of one of its sides? 

W. The dimensions of a coal-bin are 16 ft. by 8 ft. at 
the base, and 28 ft. by 10 ft. at the top ; the altitude is 6 ft. ; 
how many tons of 2240 lb. each, will the bin hold? 

13. What will be the cost of digging a cellar 30 ft, 
long, 12ft. wide, and 6 ft. deep, a cubic yard being 
called a load, and the Cost of each load being 50 cents? 



GAUGING. 

Gauging is the process of finding the capacity of a 
cask, barrel, or other vessel. 

The UBual method of obtaining the capacity of a barrel is to reduce 
*U dimensions to those of an equivalent cylinder by finding its mean 
^iameteTf and apply the rule for the cylinder. 

The best method of obtaining the contents of any cask or barrel is 
hy weight ; the weight of the empty barrel being marked upon it, 
%nd the weight of a cubic foot of the liquid being known. 

To find the mean diameter of a cask. 

RULE. 

Add to the head diameter .5, ,65, .6, ,65, or ,7 of the 
difference between the bung and head diameterSy according 
to the curvature of the cask. Thus, if the difference of the 
diameters is but 1 or 2 inches, add ,5 of the difference; if 
the difference is 3 or 4, inches, add .55, and so on. 
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To find the contents of a cask in gallons. 

RULE. 

Multiply the square of the mean diameter in inches by the 
length in inches^ and this product by .0034* 

Note. — The multiplier .0034 is the quotient obtained by dividing 
the factor .7854 bj 231, the number of cubic inches in a gallon. 

1, How many gallons in a cask whose head diameter is 
24 inches, bung diameter 26 inches, and length 40 inches? 

Analysis.— 26 — 24 = 2. 24 + (2 x .6) = 26 inches, the mean 
diameter of a cylinder equal in area to the cask. 26' X 40 X 
.0034 = 85 gal.; or, 26'* X .7854 X 40 == 19636, the area of the 
cylinder, in inches, and 19635 -s- 231, the number of inches in a 
gallon, gives 85 gallons. 

^. What is the number of gallons in a barrel of vin^ar, 
the weight of the empty barrel being 65 pounds, and the 
entire weight 269 pounds, a gallon of vinegar weighing 8f 
pounds? 

Analysis. — 2691b.— 66 lb.=214 lb., the weight of the vinegar; 
214-!-8j= 24j^, the number of gallons required. 

3. Find the contents of a cask of common alcohol by 
both the preceding methods, the head diameter being 28 
inches, the bung diameter 34 inches, and the length 40 
inches; the weight of the empty cask being 68 lb., and 
the entire weight 1006.25 lb. 

4. A barrel of pure alcohol weighs 258.43 lb.; the 
empty barrel weighs 50 lb. ; what is the number of gallons 
in the barrel? 

6. A barrel of linseed oil weighs 290.62 lb. ; the empty 
barrel weighs 55 lb. ; what is the number of gallons in 
the barrel? 
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BOARD MEASURE. 

In measuring sawed timber, all estimates are made in 

Wd feet. A Board Foot is 1 foot long, 1 foot wide, 

^nd 1 inch thick. Round timber is generally estimated in 

cubic feet. Hewn timber may be estimated either by 

Cubic or by board measure. 

Board feet are changed to cubic feet by dividing by 12, 
^nd cubic feet to board feet by multiplying by 12. 

Mechanics make use of duodecimals in the measurement 
of lumber. 

Duodecimals are compound quantities, whose denomi- 
nations vary in such a manner that 12 units of any lower 
denomination make 1 of the next higher. 

The denominations are feetj inches or primes^ secondsy 
thirds, etc. 

TABLK. 

12 thirds (''') make 1 second = (1") 

12 seconds make 1 inch or prime = (1') 

12 inches or primes make 1 foot = (1 ft.) 

Note. — ^The product of any two duodecimal quantities, takes a sign 
<qual to the sum of the signs of both factors. Thus, V^X y^= V^\ 
or (^)2 X (3^)2 = (3^)* ; as in decimals .l^ x .1' = .1* or .0001. 

To find the contents of sawed or of hewn timber. 

i. What is the number of board feet in a board 20 feet 
6 inches long, 9 inches wide, and 1 inch thick? 

20 ft. 6' Analysis.— We first multiply the 6^ 

g/ in the multiplicand by the 9^ of the 

^ multiplier; 6^ X 9^=54^^=4^ and ^'\ 

15 sq. ft. 4 6 Writing the 6^^ as a part of the product, 

wre reserve the V to add to the next product, 20 ft. X 9^=180^; 
Eind 180^ + 4^ = 184^ = 15 sq. ft. and 4^, which we write as the 
remainder of the product; 15 sq. ft. 4"" 6^^= 15 sq. ft. 54 sq. in. 
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RULE. 

Write the multiplier under the multiplicand so that um 
of the same order shaM stand in the same column. 

Multiply GW in compound numbers, carrying a unit f^^^ 
every twelve from ea^ch lower to the neod higher denominaiion^^' 

2. How many cubic feet in a stick of timber who^=5e 

length is 30 ft. 6 in., width 13 in., and thickness 14 in.^^ 

Analysis. — We proceed as directed 9- ^ 
30 "• 6 the rule, and multiply by thel3^,obtaii 

13^ ing 33 sq. ft. 0^ 6^^ as the board measi 

33sQ.ft. 0' 6" of one surface of the stick. MultiplyiL-^ % 
^ Mj this surface by 14^ we obtain 38 cu. tr '^ 

^' 7^^ as the cubical contents. 38 cu. fz ^' 

38 cu. ft. 6' 7'' 6^ V'^ 38 cu. ft. 948 cu. in. The sair^^e 

result can be obtained by the ordina^c^^ 
rules of mensuration. Thus, 30 -1- x 1^ Xl^ = A^X||X \ 
= i^^=r38^cu. ft. = 38 cu. ft. 948 cu. in. 

3. How many board feet in the piece of timber describt^-^^ 
in the last example? 

38 cu. ft. 6' 7" X 12 = 462 sq. ft. V or 462 sq. ft. 84 
in., board measure. 

Analysis. — As boards are estimated at 1 inch in thickn 
the 38^2^ cu. ft. in the piece of timber will furnish 12 times th 
number of board feet = 462-j^ sq. ft., or 462 sq. ft. 84 sq. in. 

4. How many board feet in a piece of hewn timb^i^^ 
which measures 35 ft. 5 in. in length, 1 ft. 6 in. in widtt*/ 
and 1 ft. 8 in. in thickness? How many cubic feet? 

5. Paid $28 a thousand feet, board measure, for 25 
pieces of hewn timber, each 24 ft. long, 9 in. wide, and 4 
in. thick; what was the entire cost? 

6. How many board feet in 260 joists, each 30 ft. long, 
13 in. wide^ and 5 in. thick? 
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To find the contents of round timber. 

RULE. 

To four times the area, of a middle section add the areas 
of ihe ends, and multiply by one-sixth the length. Four- 
fifths of the contents vnU be the equivalent value of heum 

Umber, 

Note, — To find the middle dimension, take half the sum of the 
dimensions at the ends. 

1. How many cubic feet of timber in a log, which 
measures 3 ft. in circumference at one end, 5 ft, at the 
other, and 4 ft. in the middle, the length being 40 ft.? 

Analysis.— (4'' x 4 + 6« + 3') x .07958 x ^ = 51.99 cu. ft., 
contents. 51.99 cu. ft. X ^=41.59 cu. ft. of hewn timber. 

^. How many cubic feet of hewn timber can be obtained 
from a log 50 ft. long, 4 ft, in diameter at one end, 7 ft. 
at the other, and 5 ft. 6 in. in the middle? 

3. What is the exact volume of a log 96 ft. in length, 
and 15 ft. in circumference in the middle, the ends 
measuring 12 ft. and 18 ft. in circumference, respectively? 

4. How many cubic feet of hewn timber will the log 
last mentioned yield, and how many board feet? 

6, A log in the form of a cylinder is sawed into boards 
one inch in thickness; how many feet of boards will there 
be, allowing 20 fo for waste, the log measuring 60 ft. in 
length and 5 ft. in diameter? 

6. A tapering mast measures 9 feet in circumference at 
the base, and 2 feet in circumference at the top; how many 
board feet does it contain if the length is 30 feet? 

7. How many cubic feet of hewn timber in a section of 
a tree which measures 30 feet in diameter at one end, and 
8 feet in diameter at the other, the length being 90 feet? 

12 
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BRICK WORK. 
To estimate the nmnber of bricks in a wall. 

RULE. 

To each of the dimermons of a brick add the thichnei 
of the mortar in which it is laid, and find the contents i\ 
cubic inches. Divide the contents of the wall in cubic incli 
by the contents thus found, and the quotient vnU be <fc= — -^ 
number of bricks required. 

1. The thickness of a wall is 8f inches; the brick=z=s 

measure 8J X 4^ X 2f in., and the courses of mortar are 

of an inch in thickness; how many bricks are in the wal. 

if the height is 28 ft. and the length 30 ft.? 

30x28x8|xl728 ,^,,^^ . , 
8ix4fx2fx 12 = ^^^^2 bricks 

NoUn — When a wall is said to be a certain number of bricks m^^*^ 
thickness, to obtain the thickness, we add to the width of a brick th^i- ^ 
thickness of the mortar, and multiply bj the number denoting tb^ ^ 
thickness. 

^. How many bricks 8^ X 4^ X 2f in. will be requi 
to build a wall 60 ft. long, 35 ft. high, and 17^ in. thic 
the mortar being ^ of an inch in thickness? 

S, How many bricks 8^ X 4^ X 2f in. will be requir^^ 
to build a wall 40 ft. long, 6 ft. high, and 13| in. thick, tb»^ 
courses of mortar being \ of an inch in thickness? 

-^. How many bricks 8|- X 4^ x 2f in. were used i^ 
laying a pavement 300 ft. long, and 8 ft. wide? 

5, The thickness of a wall is 17^ inches; the bricks 
measure 8 J X 4^ X 2f in. ; how many bricks in a section 
of the wall 1 ft. square and 17^ in. thick? 1 "jj 

6, How many cubic feet in a wall which contains 15000 
bricks, the size of a brick being 8^ X 4^ X 2f in., and tlie j ^ 

thickness of the mortar \ in.,\i Vive vj^\^'^\\xv,^Stt\!^\ 



15 
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HAY. 

Hay varies so much in weight, according to the manner 
in which it is packed, and the quality of the grass, that no 
rule win give exact results. 

Baled hay varies from 10 lb. to 25 lb. to the cubic foot. Hay 
in the mow, if well settled, will weigh from 4 lb. to 6 lb. to the 
cubic foot. In an old and well-settled stack, it will weigh from 
7 lb. to 9 lb. to the cubic foot. 

To estimate the weigrht of hay in a mow or stack. 

RULE. 

For hay in the mow, multiply the contents in cvhic feet 
by 4fo^ clover f or by 6 for timothy. In a well-settled stack, 
multiply the contents by 7 for clover, or by 9 for timothy 
hay, and the product will be the weight in pounds. 

1. How many pounds of clover in a mow 25 X 20 X 8 ft. ? 

25 X 20 X 8 X 4= 16000 pounds. 

2. How many pounds of timothy hay in a well-settled 
conical stack, 8 ft. in diameter and 6 ft. in height? 

5. How many pounds of clover hay in a stack which is 
equal in volume to a cube 12 feet on a side? 

-^. If a bale of hay measures 8 X 6 X 4 ft., what is its 
Weight in pounds, if a cubic foot weighs 19 lb.? 

6. How many pounds of hay in a bale which measures 
3^ X 2^ X \\ ft., if a cubic foot weighs 17 lb.? 

6, The dimensions of a hay-mow are 30 feet in length, 
15 feet in width, and 12 feet in height; how many tons 
of clover hay will it contain? 

7. How many tons of timothy hay in a conical stack, if 
the diameter at the base is 12 ft., the diameter at the to^ 
2 ft., and the ieight 12 ft.? 



136 THE NEW AMERICAN ARITHMETIC. 

COAL. 

A cubic foot of anthracite coal, before it is prepared for 
domestic use, will on an average weigh about 93 lb. 
When broken for the market it will average about 64 lb_ 

To estimate the weigrht of coal in any given space. 

RULE. 

Multiply the contents in cubio feet by 54, for anthracite 
or by 60, for bituminoiia coal, and the product will be i 
weight in pounds. 

1. How many tons of anthracite coal, of 2240 lb. each 
can be stored in a bin 28 ft. long, 20 ft. wide, and 4 fl 
deep? 

Analysis.— 28 X 20 x 4 X 64 -5- 2240 =64 tons. 

2. How many pounds of bituminous coal in a car 30 ft 
long and 7 ft, wide, the depth of the coal being 16 in.? 

3. How many pounds of anthracite coal can be pla 
in a cart which measures 6 ft. in length, 4^ ft. in width 
and 16 in. in depth? 

4. I wish to build a bin in my cellar to hold 8 tons o 
anthracite coal, 2240 lb. to the ton; I have made the lengths. 
12 ft., and the width 10 ft.; what must be the height of 
the bin? 

6. How many pounds of bituminous coal can be stored, 
in a space 50 X 50 X 12^ ft.? 

6. How many tons of anthracite coal, 2000 lb. to the ton, 
can be stored in a yard which measures 60 ft. in length, 
and 30 ft in width, the depth of the coal being 6ft.? 

7. A dealer purchases 1500 tons of anthracite coal, 2240 
lb. to the ton, which he wisVies to atot^ m an inclosure 100 

ft long, and 80 ft. wide ; wYiat wi\\\>e >Saft ^lk^xJcv li^ ^^ «*5i^> 
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GENERAL REVIEW PROBLEMS. 

i. Three brothers divide an estate of $16000 in the 
proportion of 3, 4, and 5 ; the expenses of settlement are 
J120, which are defrayed by them in proportion to their 
shares; what are the net proceeds of each man's share? 

2, A dealer buys coal at $5.20 per long ton, and sells it 
at $6.00 per ton of 2000 pounds; what ^ does he gain? 

3. A grocer bought 12^ doz. eggs, at 12^ cents per 
dozen; 10 eggs were destroyed by an accident, 6 doz. were 
sold at 15 cents per dozen, and the remainder at 4% below 
cost; did he gain or lose by the transaction, and how 
much? 

^. A teamster refused an offer of 10 % advance on the 
price of a horse which he had just purchased; on account 
of a defect, however, he was obliged to sell the animal for 
$110, thereby losing 10^; how much was he offered at 
first? 

6, If a stock bought at 8 % discount yields 7 ^ on the 
investment, at what rate of discount must it be bought to 
yield 10% on the investment? 

6. A merchant in Kansas City received a consignment 
from New York ; it included 5 boxes of prints weighing 
14651b.; 20 barrels of sugar, 71321b.; 23 packages of 
hardware, 13923 lb.; and 2 barrels of molasses, 1100 lb. 
The rates to that point, per 100 lb., were $1.58 on the prints, 
62 cents on the sugar and molasses, and $1.38 on the 
hardware. The percentage for each road was as follows: — 
New York to Pittsburgh 33J%, Pittsburgh to Chicago 
31 foj Chicago to St. Louis 23^%, and St. Louis to Kansas 
City 12^ % . What were the earnings of the different roads 
on each article, and what was the whole amount ijaid by 
the consignee in Kansas City? 

12* 
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7. A carpenter owing a merchant, worked for him 9^ 
days; at settlement it required f of the carpenter's wages 
to pay the bill, leaving him a balance of $9^; what did he 
receive per day? 

8. What is the weightjof a block of granite, the length 
being 23 feet, the width 12 feet, and the thickness 9 feet? 

9. The cost of certain goods is $7.20. They are 
marked 30 fo above cost, and the salesman is instructed to 
take off 10% for cash; what is the cash price? 

10, A merchant has a 30-day note discounted, for which 
he receives $900; what was the face of the note, if dis- 
counted at 6%, on the third day after it was drawn? 

11, How many perches of stone, 22 cu. ft. to the perch, 
in the foundation walls of a house, the length being 30 ft., 
the width 16 ft., the depth 6 ft., and the thickness of the 
walls 18 in.? 

12, How many cubic yards of earth must be removed, 
in digghig a cellar 30 ft. long, 11 ft. 6 in. wide, and 6 ft. 
deep, and how many loads will it require to remove the 
loose material, if 2000 pounds are a load? 

13, Three steamers trading from New York to the West 
Indies make the round trip in 16, 18, and 20 days respect- 
ively; if they all start from New York at the same time, 
how many trips will each be required to make before they 
are again together in that port? 

^4- -A-'s rate of walking is to B's as 4 is to 5 ; if they 
start from the same point and travel in opposite directions, 
how fer apart will they be at the end of 3J hours, 
provided A travels 3J miles per hour? 

15. If 7^ yards of oil cloth \\ yards wide cost $9|, 
what will be the cost of 15J yards at the same rate, if the 
width is 1^ yards? 



GENERAL REVIEW PROBLEMS, 139 

16. A merchant sells dress goods at 37^ cents per yard, 
and thereby clears 33J^%; what would his profit have Ixjen 
on 6 pieces of 48' yards each, if he had sold them at 30 
cents per yard? 

17, Two men receive a sum of money which they agree 
to divide in the ratio of |^ to f ; if the smaller share is 
$17.28, what is the whole sum? 

18. A produce dealer sold three lots of potatoes at $.90, 
$1.12J-, and $1.37^ per bushel respectively; he afterwards 
invested $748 in potatoes, paying for them at the average 
rate of those sold; how many bushels did he purchase? 

19, A merchant bought goods for $1800 which he 
marked at 20 % above cost, but sold them for 5 % less than 
the marked price; what % did he gain? 

W, A firm of three persons divided the profits of a 
year's business; the first received f, the second -J, and the 
third the balance; the first man received $1500 more than 
the third; what was the amount divided? 

21, Sold goods costing $180 at 25% advance, and 
received in payment a note at 60 days, which I liad dis- 
counted in bank at 7%; what was my profit? 

22, The distances from Baltimore to St. Louis are as 
follows: Baltimore to Parkersburg 384 miles, Parkersburg 
to Cincinnati 205 miles, Cincinnati to St. Louis 340 miles. 
A car load of hams, 50 tierces, weighing 23426 pounds, is 
carried the entire distance at 42 cents per 100 pounds. 
What is earned by each road in the proportion of its 
length? 

23, How much will it cost, at 20 cents per square yard, 
to paint the convex surface of a conical spire whose 
height is 50 feet, the circumference of the base being 100 
feet, and the circumference of the top 4 feet? 
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S4^ A, B, and C lose $1500 in trade. They agree to 
divide the loss in the ratio of 2^ 3^ and 5; what is the loss 
of each? 

26, If 8 yards of cloth 1^ yards wide are enough for 
a suit of clothes, how many yards are needed when the 
cloth is 1-| yards wide? 

26, A cubical bin holds 2000 bushels of wheat; what 
are its inside dimensions? 

27, A wholesale merchant sells to a retailer at 40% 
discount, and the retailer sells to the consumer at 6fr|% 
profit; what fo of the retail price did the goods cost the 
wholesale merchant, if his profit is 20 % ? 

28, A stevedore, in unloading a vessel, wishes to float 
2000 cubic feet of lignum-vitse by placing it along with 
some cedar lumber. How many feet (board measure) will 
be required, allowing 10% additional for the safety of the 
persons guiding the raft to the shore? 

29, Hay can be pressed until a cubic foot weighs 25 
pounds; what will be the thickness of a bale into which 
a ton of hay has been thus pressed, the length being 5 feet, 
the width being equal to the thickness? 

30, A cask filled with pure alcohol contains 130 gallons; 
what is the weight of the empty cask, if the entire weight 
is 940 pounds? 

31, The distances from New York to Chicago are as 
follows: New York to Buffalo 440 miles, Buffalo to 
Cleveland 182 miles, Cleveland to Chicago 356 miles. A 
car load of grain, 22000 lb., is carried from Chicago to 
New York at 35 cents per 100 lb. The grain is damaged 
on the road to the extent of $39.68; what will be the net 
eamiDgs of each road, the loss and the earnings being 

divided in proportion to tVie \eii^iS[ia o? \>afc T^sa^'^. 
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S^. A cannon-ball 15 inches in diameter weighs 460 
pounds; what is the weight of a similar ball 5 inches in 
diameter^ the weight being as 5^ : 15^? 

S3. A board with tapering sides measures 30 ft. in 
length; its width at one end is 18 inches^ and at the other 
end 24 inches, the thickness being \\ inches; how many 
board feet does it contain? 

34^ I am to receive $5000 out of an estate which will 
require 18 months for settlement; what is the present 
value of my legacy, money being worth 6 ^ ? 

35. A former buys a team of horses and a wagon at 
auction, on 9 months' credit; the amount of his bill is 
$420; how much would be required to pay it at the end 
of 3 months, money at 7 % ? 

36. A mechanic finds that he can save $12 a month; if 
he wishes to build a house, how large a sum can he borrow 
so as to pay the interest with Kis savings? 

37. Two steamers sail westward from the same port, one 
at the rate of 195.25 miles a day, and the other at the 
rate of 164.5 miles; in how many days will they be 261f 
miles apart? 

38. A railroad employee has had his wages twice 
reduced 10 % ; he now receives $2.02|- per day ; what did he 
get before the reduction? 

39. A machinist now earning $2.42 per day has had 
his wages twice increased 10^; what did he get before 
the increase? 

40. How many square feet of tin will cover a roof 16 
feet wide and 30 feet long, allo^ying 5 % for joints and 
waste? 

41. What is the value of ^1100 19 s, 6 d., at $4,8665 
per pound sterling? 
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4^. A merchant's stock of goods cost him $78965.34. 
His sales amoant to $60543.25^ and the goods on hand 
cost $32575.69. What is his per cent, of profit on the 
goods sold? 

43. Lent a man $5000 for 3 years; at the end of that 
time he paid me $6350; what was the rate of interest? 

44. A merchant bays goods as follows: — 

June 1, 1876, $1500 on 9 months. 
July 4, " 1000 " 7 " 
Aug. 1, " 500 " 6 " 

Sept. 6, " 1100 " 4 " 
Oct. 5, " 800 " 6 " 

October 27, he gives a note for the whole amount 
What should be the time of the note? 

45. If a mechanic invests his money in a building 
society that earns annually 8 per cent, compound interest, 
how much will he save in 9 years, his deposits being $120 
a year? 

46. A railroad company wishes to build a tank that will 
contain 4000 gallons of water; what must be the depth, 
if the length is 16 feet and the width 8 feet? 

47. A merchant sold goods for $1000, after allowing 
5 per cent, for prompt payment; what did the goods cost 
him, he having gained 20 per cent.? 

4B. What weight can be sustained by a balloon that 
weighs 500 lb., the shape being that of a sphere, whose 
diameter is 60 feet; the balloon being filled with a gas 
which weighs ^ of an ounce to the cubic foot, air weighing 
1^ ounces to the cubic foot? 

49. A vessel sails 8 miles an hour in still water; going 
up stream it requires 72 minutes to sail 8 miles; how long 
will it require, going down stream? 
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60. A bankrupt offers to pay a creditor, to whom he 
owes $10000, 40^ in cash, or guaranteed notes at 3, 6, 
and 9 months for $1500 each; which is the better offer, 
and by how much, money being worth 10%? 

61. My house rents for $420 a year; the taxes and 
repairs amount to $75 a year; allowing 6 per cent, per 
annum for interest, what is the value of the house? 

62. How many bricks, 8 inches long, 4J- inches wide, 
and 2^ inches thick, will be required in building a house 
40 feet long, 20 feet wide, and 30 feet high, the walls being 
13^ inches thick, and the courses of mortar \ of an inch 
thick; the house having 4 doors, each 7 feet high and 46 
inches wide, and 18 windows, each 38 inches wide and 70 
inches in height? 

63. How many feet of boards will it require to lay two 
floors in the above house, each floor being of the full size 
of the inside dimensions of the building; the allowance 
for waste being one-sixth? 

64-* How many bricks 8J X 4^ X 2f in. will it require 
for a pavement 20 feet long and 8 feet wide? 

66. How many cubic quarter inches are there in one 
cubic inch? 

66. A man working on a railroad earns $1 a day more 
than his board, paying 60 cents a day for the latter; at the 
end of 60 days he has saved $25; how many days was he 
idle? 

67. Which is the better investment, a 6 % stock bought 
at 108, or a 5% stock at 90, the par value being 100? 

68. How many yards of carpet 27 inches wide will it 
require to cover the floors of a room 26 ft. long, and 
11 ft. 3 in. wide; and what will be the cost, at $2.25 a 
yard? 
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69, A house that cost $3800 is rented for $35 a month. 
The owner pays $65 a year for taxes and $38 for repairs; 
what per cent, does the house pay on its cost? 

60. What sum must be invested in a 10 per cent, stock 
that costs $134, the par value being $100, to derive an 
income of $1000 per annum? 

61. How many tons of clover hay can be packed in the 
upper part of a barn, level with the eaves, the rectangular 
dimensions being 27 feet by 40 feet, and the height 11 feet? 

62. How much £irther does a man walk in going round 
two sides of a square field containing 5 acres, than in walk- 
ing diagonally across the field from opposite comers? 

63. What is the equated time of the following account, 
and the cash balance May 25, 1877, allowing 6^ interest? 



JDr. 


PETER SIMMONS. 


Cr. 


1877. 








1877. 








Apr. 2 


To Mdse. 


$876 


50 


Apr. 4 


By Cash 


$325 00 


" 16 


" " at 30 days 


200 


00 


" 12 


" Mdse. 


180 


00 


"25 


" Cash 


500 


75 


May 1 


" Note at 90 days 


1000 


00 


May 9 


" Mdse. at 60 days 


760 


00 


"10 


" Mdse. 


600 


75 


"18 


" " "90 " 


250 


00 


"17 


" CaBh 


50 


00 


"25 


« " "30 " 


1000 


00 


"26 


u a 


1200 


00 



^4- William Thompson, John Henry, and Joseph 
Wilkins formed a partnership with a capital of J20000; 
Thompson's share of the capital is $3000, Henry's share 
is $15000, and Wilkins contributes $2000. At the end 
of 3 months Wilkins contributes $5000 to supply the 
place of an equal amount withdrawn by Henry. Thomp- 
son closes his connection with the firm and receives his 
$3000 at the end of 10 months. At the end of a year 
they divide $6000. What is the amount received by each, 
allowing Thompson his &ir share of the gains? 
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ALLIGATION. 

Alligation treats of the mixture of articles of different 
values to form a compound of a certain value. 

CASK I. 

To find the averagre price of a mixture, the quantity 
and cost of each article beingr graven. 

1. A grocer mixes 5 pounds of sugar worth 10 ct. a 
pound^ with 16 pounds worth 12 ct. a pound, and 25 
pounds worth 16 ct. a pound; what is the value of one 
pound of the mixture? 

5x10= 50 Analysis.— The 46 pounds of 

16 X 12 = 192 sugar are worth 642 cents, and 1 

25 X 16 = 400 pound is worth ^ of 642 ct, or 

46 )642(13f|ct. ^^H<5*- 

RULE. 

Find the total vahie of all the articles , and divide by the 
number which denotes the sum of the articles. 

2. A miller mixes 20 bushels of wheat worth $1.00 per 
bushel with 25 bushels worth $1.10 and 30 bushels worth 
$1.25; what is the value of a bushel of the mixture? 

3. If I mix 26 gallons of oil worth 75 ct. a gallon^ 32 
gallons worth 80 ct. a gallon^ 50 gallons worth 40 ct. a 
gallon^ and 150 gallons worth 90 ct. a gallon^ what is the 
value of a single gallon of the mixture? 

4. By accident some cigars were mixed, worth 8, 10, 
and 12 dollars per hundred respectively, there being 200 
of the first, 100 of the second, and 200 of the third; how 
should they be sold apiece to gain 20 per cent, on the cost? 

13 
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CASK II. 

To find the quantity to be used of each article, when 
the average cost and the cost of each article 

are given. 

1. A grocer wishes to mix sugar at 10 ct. a pound with 
some at 16 ct. a pound^ so that a pound of the mixture 
shall be worth 11 ct.; how much of each must he take? 

Analysis. — It is 
10-1 5 pounds of 10-cent sugar, evident that if the 

16-1 1 pound of 16-cent sugar, grocer pots in 1 

pound of the 16- 
cent sngar, and sells it for 11 cents, he loses 5 cents, and as on 
each pound of 10-cent sugar he gains 1 cent, it will be necessary 
to mix 5 pounds of the 10-cent sugar in order that the gain on 
it shall exactly balance the loss on 1 pound of 16-cent sugar. 
He must therefore use 5 pounds of the 10-cent sugar to 1 pound 
of the 16-cent sugar. 

NoU, — Analysis is a simple and philosophical method of solving 
examples in Alligation, and the pupils should be encouraged to solve 
all such problems by this method. 

RULK. 

Write the average cost by itself, and the cost of etieh 
article in a column on the right. Link ea^h value thai is 
less than the average cost vnih one that is greater . Place 
the difference between a less value and the average cost, 
opposite the greater value vnth which such less value is 
linked, and the difference between a greater value and the 
average cost, opposite the less value with which it is linked. 
If there is only one difference opposite to any value, it will 
be the required quantity of the article of that value; but if 
there should be two or more differences, their sum wUl express 
the required quantity. 
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2. Wliat number of barrels of flour worth $7, $8, and 
$9 per barrel must be sold, to realize $8.50 as an average 
price per barrel? 

.50 = \ barrel of %1 flour. 

J8.50 } 8 1 .50 =1 " $8 " 

1.50 +.50 =2 " $9 " 

NoU. — Following the directions contained in the rule, we find that 
^ barrel of $7 flour, ^ barrel of $8 flour, and 2 barreU of $9 flour will 
ftilfil the conditions of the question. If we wish for any greater 
number of barrels, we can multiply each of the three quantities by the 
same number and still preserve the proportion. Thus, multiplying 
by 10, we shall have 5 barrels of $7, 5 of $8, and 20 of $9 flour. 

3. In what quantities must teas be mixed, worth 75 ct., 
$1.00, $1.25, and $1.50 per pound, respectively, in order 
that a pound of the mixture shall be worth 85 cents? 

4. How shall three grades of <x)flee be mixed, the first 
costing 20 ct. per pound, the second 24 ct., and the third 
40 ct. so that a pound of the mixture can be sold for 
30 ct. and a profit of 2b % be made on the transaction? 

6. I have apples worth 25 ct. a dozen, oranges worth 
50 ct. a dozen, and lemons worth 40 ct. a dozen ; how 
many dozen of each must I sell that the average price 
may be 45 cents? 

6. Bought four kinds of cloth, at 75 ct., $1.25, $2, and 
$3 per yard; how many yards did I buy .of each, if the 
average cost is $2.50 per yard? 

7. How much water must be mixed with milk worth 
10 ct. a quart, that it may be sold at 8 ct. a quart without 
loss to the seller? 

8. How shall three qualities of gold, 12 carats, 20 
carats, and 22 carats fine, respectively, be mixed so that 
the mixture shall be 18 carats in fineness? 
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CASK III. 
When one of the articles is limited in quantity. 

i. How shall 20 pounds of coffee, worth 20 ct. a pound, 
be mixed with coffee worth 24 ct. and coffee worth 40 ct. 
a pound, so that the mixture shall be worth 30 ct. a pound? 

By Case II. 

20 1 10 10 X fj= 20 lb. of 24 ct. 

10 16x^=32 " 40" 
10+6 = 16 



30 I 24—1 
40 - 



Analysis. — ^We find by Case II, without regard to the quantity 
of the 20-cent coffee, that the proportional parts are 10 lb. of 20- 
cent, 10 lb. of 24-cent, and 16 lb. of 40-cent coffee. But as we 
have 20 lb. of 20-cent coffee we must take |^, or 2 times as much 
of each of the other kinds, or 20 lb. of 24-cent and 32 lb. of 40- 
cent coffee. 

RULE. 

Find ffie proporHoncU qiLantiiiea of each article by Case IL 
Divide the given qiw/nHty by the proportional quantity of 
that article, and multiply the remaining propoi^tional quan- 
tities by the quotient. 

2. A wine merchant wishes to mix three grades of wine, 
worth $1, $2, and $3 per gallon, so as to sell the mixture 
at J2.75 per gal. Having but 20 gallons of the first, how 
much will he require of each of the others? 

3. How much water must be mixed with 20 gallons of 
alcohol, worth %2 per gallon, so that a gallon of the 
mixture can be sold for $1.50? 

4' Bought turkeys at $1 apiece, geese at 75 cents, ducks 
at 50 cents, and 15 chickens, at 30 cents each; how many 
were there of each, if the average cost was 60 cents? 

5. How much sugar worth 12 cents a pound must be 
mixed with 10 pounds valued at 10 cents a pound, so 
that the mixture shall be worth lO^cents per pound? 
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GAS£ IV- 

When two or more of the articles are limited in 

quantity. 

i. How much gold, 10, 12, and 14 carats fine, must be 
mixed with 2 ounces of 20 carats, and 3 ounces of 22 
carats fine, in order that the mixture shall be 18 carats 
fine? 



By 


Care I. 


2x 


20= 


40 


3X22 = 


66 


5 


) 


106 



18 



lO-n 

12- 

14- 



21i 



2U 



By Case II. 
8 + 6 + 4 



18, 



By Case IIL 



3^ X -^ = f oz. of 10 carats fine. 
3i.x^ = | oz. of 12 
3jx^ = |oz. of 14 



i< 



i< 



Analysis. — ^We first find by Case I the average fineness of the 
two quantities given, which is 21^ carats for the 5 ounces; then 
by Case II we find the proportional quantities required, to be 3^ 
ounces each of the 10, 12, and 14 carats to 18 ounces of the mix- 
ture of 20 and 22 carats ; hut as we have only 5 ounces of the 
mixture we will require (Case III) -^ of 3^ ounces =:|- oz. each 
of the 10, 12, and 14 carats. 



RULE. 

Find the average value of artielea that are limited in 
quantity y by Case I; the proportional quantities required, 
by Case II; and the amount of each O/rtide net limited in 
quantity, by Case III. 

13* 
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S. A grocer desires to mix coffee worth 16 cents a 
pound^ with 15 pounds of an article worth 25 cents per 
pound, and 15 pounds worth 35 cents per pound, so that 
the mixture can be sold for 18 cents per pound, without 
loss; how many pounds of the first will there be in the 
mixture? 

3, How much gold 15 carats fine must be added to 14 
ounces 20 carats fine, and 2 ounces 21 carats fine, so that 
the mixture shall be 16 carats fine? 

4" Bought flour at $4 and at (6 per barrel, and have 
on hand 20 barrels worth $5, and 20 barrels worth $10 
per barrel; how many barrels did I buy if the average* 
cost of all is $7? 

S. A merchant has cloth worth $2 a yard, and cloth 
worth $4 a yard, and buys 50 yards at $5 a yard, and 100 
yards at J3.50 a yard; how much has he of each of the 
first two, if the average cost of all is J3? 



CASE V. 

When the whole compound is limited to a particular 

quantity. 

1. A grocer wishes to mix tea at 50 cents, 75 cents, and 
80 cents a pound; how many pounds of each must there 
be in 100 pounds of the mixture, the average price being 
60 cents a pound? 



By Case II. 
50= 



60 s 75- 
80- 



_ 35 + 10 + 10 = 55. 

15 + 20-35 35xJgtyi=6e3^1b.of 50ct 

10 ioxJ^=18tV " 75 " 

10 lOxi^^lS^ « 80 " 
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Analysis. — By Case II we find the proportional qliantities to 
be 35 lb. of 50 ct. tea, and 10 lb. each of 75 and 80 ct. tea. 
Adding these amounts, we have 55 pounds; but we need 100 
pounds: hence we must have -^^ times the proi>ortional quantity 
of each article. 

RULE. 

jPind the proportional quantities by Case 11, and divide 
the given quantity by their sum. Multiply ea^h of the 
proportional qitantities by the quotient thus obtained, and 
the products wiU be the required quantities. 

2. How mach water must be mixed with cider worth 
20 cents a gallon, in order that 40 gallons of the mixture 
shall be worth 15 cents a gallon? 

By Case II. 

/0-, 5 6xf^=:10gal. of water. 

It) 



Ui 



15 15xf^=30 " cider. 

3. A farmer has in his barn oats worth 30 cents a 
bushel, wheat worth 90 cents a bushel, and rye worth 50 
cents a bushel ; how many bushels has he of each kind, 
if the average price of the whole is 54 cents, there being 
500 bushels in the barn? 

4. Sugars worth 8, 9, 10, 11, and 12 cents a pound, are 
to be mixed, so that 200 pounds of the mixture shall be 
worth 10^ cents a pound; how much of each sort must be 
taken? 

5. 100 pounds of gold-bearing quartz were bought for 
$100. There were three kinds, costing $4 a pound, 25 
cents a pound, and 50 cents a pound respectively; how 
many pounds were there of each kind? 

6. How shall I mix gold that is 10 carats fine, with 
gold 14 carats, and 18 carats fine, respectively, to obtain 
6 ounces of a mixture 16 carats fine? 
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HORNER'S METHOD OF EVOLUTION. 

i. Extract the square root of 625. 

n M^(9K Analysis. — The greatest square 

V contained ito the left-hand period is 

^ ^ 4, the root of which is 2; this we 



2 225 write as the first figure of the required 

2 225 root. We next add the figure thus 

found to the cipher at the head of 



40 Trial Divisor. the first left-hand column, and obtain 

5 2, which being multiplied by the 2 in 

46"Complete Divisor, the 'oot giyeg 4. We write the 4 

under the first left-hand penod of 
the given number, and subtract it, leaving 2 as a remainder. We 
next add the quotient figure 2 to the 2 in the first column, obtain- 
ing 4, to which we annex one cipher for a trial divisor, and, bring- 
ing down the next period 25, we have 225 as the new dividend. 
We find that the trial divisor 40 is contained in this dividend 5 
times. We next add the 5 thus found to the last term of the first 
column, completing the divisor. Multiplying this result by the 
quotient figure 5 gives 225, which we subtract from the dividend, 
and, as there is no remainder, 25 is the exact square root of 625. 



RULE. 
Prepare as many columns as there are units in the index 
of the required rooty placing the given number ai the top of 
the first right-hand column, and a cipher at the head of 
each of the others. 

Separate the given number into periods of as many 
figures each as there are units in the index of the required 
root, and find by trial the first figure of the root. 

Add the figure thus found to the cipher ai the head of Ou 
first left-hand column, multiply the sum by the root figure, 
and add the product to the cipher at the head of the second 
column. Proceed in a similar manner wnidl the last product 
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faUa under the first hfi-hand period of the given number. 
Subtract this product from this first left-hand periody and 
to the remainder annex the next period for a new dividend. 

Add the figure of the root just found to the amount in 
the first column^ multiply the swm by the samefigwrey adding 
the product to the next column^ and so continvs tiU the last 
product falls in the last column but one. 

Proceed in a similar manner y stopping each tim>e one 
column farther to the lefty until the last operation is the 
addition of the first figure of the rooty to the sum in the first 
left-hand column. 

Annex one cipher to the number at the foot of the, first 
column, two ciphers to the number at the foot of the second 
columny and so on. 

Consider the number standing in the column next to the 
last as the trial divisor y find how often it is contained in the 
dividendy and write the quotient as the second figure of the 
root. 

Add this figure to the amount in the first columuy 
mtUtiply the sum by the same figurey and proceed as beforey 
till the last product falls under the trial divisor. The sum 
of the last product and the trial divisor will be the complete 
divisor. Multiply by the figure of the root just foundy 
suhtrajd the product from the dividend, and proceed as 
before till all the periods have been brought down. 

Note 1, — When any dividend will not contain the trial divisor, place 
a cipher in the root, bring down the next period, annex one cipher to 
the number in the first column, two ciphers to the number in the 
second column, and so on, using the trial divisor with the proper 
number of ciphers annexed as a new trial divisor. 

Note 2. — When the exact root cannot be extracted, periods of 
ciphers may be annexed, and the work extended to any required 
number of decimal places. 
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2. Extract the cabe root of 1728. 





1728(12 


1 


1 1 


1 


1 )728 


1 


2 728 


2 


300 Trial Divisor. 


1 


64 


30 


364 Complete Divisor. 


2 




32 Proof. 12 x 12 x 12 = 1728. 


S. What is the fourth root of 390625? 





390625(25 


2 4 


8 16 


2 4 


8 )230625 


2 8 


24 230625 


4 12 


32000 Trial Divisor. 


2 12 


14125 


6 2400 


46125 Complete Divisor. 


2 426 




80 2825 


• 


5 





85 Proof.— 25 x 25 x 25 x 25 = 390625. 

4* What is ihe square root of 2.5 to three decimal 
places? 

6. What is the cube root of 2.7? 

6. Find the value of v^.5. 

7. What is the fourth rootof 4? 

8. Find the value of #^5*, or, the cube root of the 
sixth power of 5. 
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9. Extract the third root of 3 to three decimal places. 

10. Find the diflFerence between the square root of_the 
cube of 3 and the cube root of the square of 3, or i/3^ — 

11. Extract the third root of .01. 

12. What is the value of v^T? 

13. Find the square root of the square root of .2, to two 
decimal places^ or Vv^> 

14" What is the value of v^i/656lT 

15. Extract the cube root o f 523606 616. 

16. What is the value of v'50625? 

5/ 



17. What is the value of v 1048576? 

18. What is the fifth root of 1889568? 

19. Find the third root of 32.768. 

50. What is the fourth root of 1099511627776? 

51. What is the sixth root of 5 to one decimal place? 



ARITHMETICAL PROGRESSION. 

An Arithmetical Progrression is a series of numbers 
either increasing or decreasing by a common difference. 

Thus: 1, 3, 5, 7, 9 is an increasing series. 
9, 7, 5, 3^ 1 is a decreasing series. 
The common difference in each series is 2. 

The numbers which form the series are called the 
Terms. The first term and the last term are called the 
Extremes, and the other terms, the Means. 

The following five quantities are considered in Arith- 
metical Progression: The first term; the last term; the 
eomm^n difference; the number of terms; and the sum of 
the series. 
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CASE I. 

One of the extremes, the cominon difference, and 
the number of terms beingr iriven, to find 

the other extreme. 

1. The first term of an increasing series is 2^ the common 
difference 3^ and the number of terms 10; what is the last 
term? 

10 — 1 =» 9; (9 X 3) + 2 = 29, the last term. 

Analysis. — As there are ten terms, we have 9 differences of 3, 
or 9 X 3 SB 27 ; the last term is therefore equal to 27 more than the 
first, or 27+ 2s 29. 

2, The first term of a decreasing series is 29, the com- 
mon difference is 2, and the number of terms 10; what is 
the last term? 

10 — 1 « 9; 29 — (9 X 3) = 2, the last term. 

Analysis. — ^As there are 9 differences of 3, or 9 X 3 =: 27, the 
last term is therefore equal to 27 less than the first, or 29 — 27^ 2. 

RULE. 

To the less extreme add the product of the common differ- 
ence by the nunjber of terms less one; or, subtract this 
product from the or eater extreme; the result in either case 
will be the other extreme, 

S. The first term of an increasing series is 4, the com- 
mon difference 5, and the number of terms 30 ; what is 
the last term? 

4, The last term of a decreasing series is 300, the 
common difference 5, and the number of terms 40; what 
is the first terra? 

5. The first term of an increasing series is 25, the 
common difference 25, and the number of terms 25; what 
is the last term? 
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6. The last term of an inci*easiDg series is 19^, the 
common difference is ^, and the number of terms is 20; 
what is the first term? 

7. An arithmetical progression has 30;J^ for the first 
term of a decreasing series, the common difference is f , and 
the number of terms is 36 ; what is the last term ? 

CASK II. 

To find the common difference, when the extremes 
and the number of terms are griven. 

1. The extremes of a series are 2 and 10^ and the 
number of terms is 5; what is the common difference? 

10 — 2 = 8, 8 -T- 4 = 2, the common difference. 

Analysis. — It has been shown in Case I, that the difference 
between the extremes is equal to the number of terms less one 
multiplied by the common difference; from this it follows that 
the difference of the extremes divided by the number of terms 
less one, or 8-4-4 = 2, is the common difference. 

RULE. 

Divide the differences between Oie extremes, by the number 
of terms less one, 

2. The extremes of a series are 1 and 50, and the 
number of terras is 8; what is the common difference? 

3. The first term is 9, the last term 54, and the number 
of terms 6; what is the common difference? 

^. If $100 will amount in 10 years to $200, what is 
the rate per cent., simple interest? 

6. The first term is \y the last term \Q\, and the number 
of terms 41 ; what is the common difference? 

6, A merchant discharged a debt in 6 monthly payments; 
the first time he paid $70, and the last time $170; by 
what amount did he increase his payments each time? 

14 
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7, 10 pieces of cloth were sold at prices increasing by a 
common difference; the first sold at $1.25 a yard^ the last 
sold at $2.15 a yard; what was the common difference? 

CASK III. 

To find the number of terms, when the extremes 
and the common difference are griven. 

1. The extremes are 5 and 20^ and the common differ- 
ence is 5; what is the number of terms? 

20 — 5 = 15, 15 -i- 5 = 3, 3 + 1 = 4, the number of 
terms. 

Analysis. — As the difference between the extremes is equal to 
the common difference multiplied by the number of terms less 
one, it follows that by dividing the difference between the extremes, 
15, by the common difference, 3, and adding 1 to the quotient, we 
obtain 4 as the number of terms. 

RULE. 

Divide the difference between the extremes by the common 
difference, and add 1 to the quotient, 

^. The extremes are 10 and 100, and the common dif- 
ference is 10; what is the number of terms? 

3, The extremes are 2\ and 9, and the common differ- 
ence is f ; what is the number of terms? 

4., If a body falls by the force of gravity 16^ feet in 
the first second, and gains 32 J- feet each succeeding second, 
how many seconds has a cannon-ball been falling, if it 
has passed through 209^ feet during the last second of 
its fall? 

6. In what number of years will $100 amount to $200, 
at 10 per c^nt., simple interest? 

6. The first term is 200, the last term 100, and the 
common difference 10; what is the number of terms? 





2 
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8 + 10 = 


30 


10 + 


8 + 


6 + 


4+ 2 = 


30 
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CASE IV. 

To find the sum of the series, when the extremes 
and the number of terms are graven. 

1. The extremes are 2 and 10, and the number of terms 
is 5; what is the sum of the series? 

^^ — 5 — ^X 5 = 30, the sum of the series. 

Analysis.— The com- 
mon difference is found 
to be 2. Writing the 
series in full and then in 
12 + 12 + 12 + 12 + 12 = 60 reverse order, we take 

the sum of each pair of 
terms, and, adding these sums together, find that the amount 60, 
which is twice the sum of the series, is equal to 5 times (104-2) 

the sum of the extremes, and the sum of the series is ^ — ' ' 

=30. 

RULE. 

MvMply the sum of the extremes by the number of termSy 
and divide the product by two, 

2. The first term is 10, the last term 60, and the 
number of terms 26; what is the sum of the series? 

3. Th^ extremes are 5 and 25, and the number of terms 
26; what is the sum of the series? 

4. The extremes are 16^ and 209-j^, and the number 
of terms is 7; what is the sum of the series? 

6. A body falls 16^ feet the first second, gains 32^ feet 
each second after the first, and falls for 13 seconds; what 
is its final velocity, and how far does it fall? 

ff. A number of telegraph poles are to be planted 75 
yards apart; how far will a man travel who starts at the 
first one and plants ten of them, returning once from each 
pole to the starting point? 
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GEOMETRICAL PROGRESSION. 

A Geometrical Progrression is a series of numbers^ 
each of which varies £rom the preceding in a constant 
ratio. 

The numbers which form the series are called the Terms. 
The first term and the last term are called the Extremes, 
and the other terms, the Means. 

The Ratio is the constant multiplier by which the suc- 
cessive terms are obtained. 

An Increasing^ Series is one in which the ratio is 
greater than unity. 

A Decreasingr Series is one in which the ratio is a 
proper fraction. 

' An Infinite Series is a decreasing series in which the 
number of terms is infinite. 

The following five quantities are considered in geo- 
metrical progression: The first term; the last term; the 
ratio; the numher of terms; and the sum of the series. 



CASE I. 

One of the extremes, the ratio, and the number of 
terms beings g^veu, to find the other extreme. 

1. The first term of a geometrical series is 3, the ratio 
2, and the number of terms 12; what is the last term? 

3 X 2^^ = 3 X 2048 = 6144, the last term. 

Analysis.— The second term will be 3x2, the third term 
3 X 2«, and the 12th or last term 3 X 2" or 6144. 
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RULE. 
Multiply the first term by that power of the ratio whose 
index is one less than the number of termSy and the product 
will be the ktst term; or, divide the last term by the sam^ 
power of the ratio, and the quotient wiU be the first term. 

2. The first term of a geometrical series is 4, the ratio 5,* 
and the number of terms 6; what is the last term? 

3. The last term of a series is 531441, the ratio 3, and 
the number of terms 12; what is the first term? 

4. The last term is 63.123848, the ratio 1.06, and the 
number of terms 5; what is the first term? 

B. What is the amount of $80 at compound interest for 
5 years, the rate being 6 per cent. ? 

NoU, — The ratio is 1.06, the number of terms 5+1=6, and the 
amount is the last term. 

6, What is the amount of $10000 at 5 per cent, com- 
pound interest for 10 years? 

7. The first term is 10, the ratio \, and the number of 
terms 6; what is the last term? 

CASK II. 

To find the ratio, when the extremes and the 
number of terms are griven. 

i. The first term is 4, the last term 2500, and the 
number of terms 5; what is the ratio? 

2500 



= 625; f/625=.5, theratio. 

Analysis.-t-As we multiply the first term 4 by the 4th power 
of the ratio to obtain 2500 the last term, if we divide 2500 by 4, 
the quotient 625 is the 4th power of the ratio, and extracting the 
4th root of this quotient we obtain 5 as the required ratio. 

14* 



162 THE NEW AMERICAN ARITHMETIC, 



RULE. 

Divide the lad term by the firdj and extract that root oj 
the quotient whose index is one less than the number of 
terms, 

2. The extremes are 4 and 256, and the number of 
'terms is 4; what is the ratio? 

3. The first term is 2, the last term -j^g-, the number of 
terms 6; what is the ratio? 

4. The first term is 25, the last term 31.561924, the 
number of terms 5; what is the ratio? 

6. $50 at compound interest will amount to $63.123848 
in 4 years; what is the rate per cent.? 
Note, — ^The number of terms is 5. 

CASE III. 

To find the number of temis» when the ratio and 

the extremes are gn^v^i^* 

1, The ratio is 5, the extremes are 4 and 2500; what is 
the number of terms? 

—J — = 625 = 5*; 4 + 1 = 5, the number of terms. 
4 

Analysis. — Dividing the last term by the first, we obtain 625, 
that power of the ratio which is one less than the number of 
terms. 625 = 6*, and 4 + 1 =s= 6, the number of terms required. 

RULE. 

Divide the last term by the first, raise the raUo to a 
power equal to this quotient, and add one to the index of 
that power for the number of terms. 

£, The extremes axe 3 and 96, aivd tlaa Ya.tvo is 2 ; what 
IS the number of terms? 
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3. The extremes are 25 and 31.561924^ and the ratio 
1.06; what is the number of terms? 

^. In what number of years will $100 amount to 
$157.351936 at 12 per cent, compound interest? 

Note. — ^Tbe number of terms is one more than the required number 
of years. 

6. The extremes are 4 and ^, and the ratio is }; what 
is the number of terms? 

CASE XV. 

To find the sum of the series, when the ratio and 

the extremes are given. 

1. The extremes are 2 and 54, and the ratio is 3; what 

is the sum of the series? 

(54x3) -2 

^^ — o __ .. = 80, the sum of the senes. 

Analysis. — Multiply- 
6 + 18 + 54 + 162 = 240 ^°S ®*^^ ^^^ ^^ *^® 

2+6 + 18 + 54 =80 ^^^^^ ^^^^ ^^ *^® ^*^^ 
3, we obtain a series the 

-2 + + 00 + 00 + 162 = 160 sum of which is 3 tunes 

as great as the sum of 

the given series. Subtracting the latter series term by term from 

the former, there remains the difference between the first term of 

the one and the last term of the other, or (54 X 3) — 2, which is 

evidently equal to twice the sum of the given series, and the sum 

of the given senes is ^^ — 5 — ^ — = 80. 

RULE. 

MuUiply the last term by the roMo, and divide the differ- 
ence between this product and the first term by the difference 
between the ratio and one. 

S. The extremes are 3 and 648, and the ratio ia 6 \ ^ha.t 
13 the sum of the series? ^ 
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3. The extremes are 2 and ^, and the ratio is ^; what 
is the sum of the series? 

i. What is the sum of the infinite series 1, ^, i,i,iV^ etc.? 

Note, — The last term may be taken as 0. 

5. The extremes are $5 and $1280, and the ratio 4; 
what is the sum of the series? 



ANNUITIES. 

An Annuity is a sum of money which is payable at 
r^ular periods of time. 

A Certain Annuity is one that continues for a fixed 
period of time. 

A Perpetual Annuity, or Perpetuity, is one that 
continues forever. 

A Gontingrent Annuity is one that begins or ends, or 
begins and ends on the occurrence of certain specified 
future events, as on the death of one or more persons. 

An Annuity in Reversion Ls one that begins at a 
specified future time, or on tlie occurrence of a specified 
future event. 

An Annuity in Arrears, or Forborne, is one the 
payments of which have been allowed to accumulate, 
instead of being paid when due. 

The Amount of an annuity is the sum of all the 
payments plus the interest on each payment from the time 
it becomes due until the final payment. 

The Present Worth of an annuity is that sum of 
money which will, in the given number of payments and 
at the given rate, amount to the final value. 

. Tensions and ground-rents are of the nature of an^ui- 
ties, Aifnmties are usually compu\e9L«A»eoTx»^\xa^ 
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TABLE. 

The amount of an annuity of $1 for any number of 

years from 1 to 25* 



YB. 

1 
S 

4 

6 

6 

7 

8 

9 

10 

11 

13 

13 

u 

16 
16 
17 
18 
19 



2% 



$1.000000 
2.020000 
3.060400 
4.121608 
5.204040 
6.308121 
7.434283 
8.582969 
9.754628 
10.949721 
12.168715 
13.412090 
14.680332 
15.973938 
17.293417 
18.639285 
20.012071 
21.412312 
22.840559 
W 24.297370 



31 

33 
33 

H 



25.783317 
27.298984 
28.844963 
30.421862 



%% 



J0'J'32.O3O3OOI 



$1.000000 

2.030000 

3.090900 

4.183627 

5.309136 

6.468410 

7.662462 

8.892336 

10.159106 

11.463879 

12.807796 

14.192030 

15.617790 

17.086324 

18.598914 

20.156881 

21.761588 

23.414435 

25.116868 

26.870374 

28.676486 

30.536780 

32.452884 

34,426470 

36.459264 



$1.000000 

2.040000 

3.121600 

4.246464 

5.416323 

6.632975 

7.898294 

9.214226 

10.582795 

12.006107 

13.486351 

15.025805 

16.626838 

18.291911 

20.023588 

21.824531 

23.697512 

25.645413 

27.671229 

29.778079 

31.969202 

34.247970 

36.617889 

39.082604 



5% 



$1.000000 

2.050000 

3.152500 

4.310125 

5.525631 

6.801913 

8.142008 

9.549109 

11.026564 

12.577893 

14.206787 

15.917127 

17.712983 

19.598632 

21.578564 

23.657492 

25.840366 

28.132385 

30.539004 

33.065^54 

35.719252 

38.505214 

41.430476 

44.501999 



$1.000000 

2.060000 

3.183600 

4.374616 

5.637093 

6.975319 

8.393838 

9.897468 

11,491316 

13.180795 

14,971643 

16,869941 

18.882138 

21.015066 

23.275970 

25.672528 

28.212880 

30.905653 

33.759992 

36.785591 

39.992727 

43.392290 

46.995828 

50.815577 



41.64590%\41 .111QW^'^S>'^^SiSJL 
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TABLE. 

The present worth of an annuity of $1 for any 
number of years from 1 to 25. 



TB. 


2^ 


3^ 


^fi 


5% 


6% 


1 


% .980392 


$ .970874 


$ .961538 


$ .952381 


$ .943396 


2 


1.941561 


1.913470 


1.886095 


1.859410 


1.833393 


S 


2.883883 


2.828611 


2.775091 


2.723248 


2.673012 


4 


3.807729 


3.717098 


3.629895 


3.545961 


3.466106 


5 


4.713460 


4.579707 


4.461822 


4.329477 


4.212364 


6 


5.601431 


5.417191 


5.242137 


5.075692 


4.917324 


7 


6.471991 


6.230283 


6.002055 


5.786373 


6.582381 


8 


7.325481 


7.019692 


6.732745 


6.463213 


6.209794 


9 


8.162237 


7.786109 


7.435332 


7.107822 


6.801692 


10 


8.982585 


8.530203 


8.110896 


7.721735 


7.360087 


11 


9.786848 


9.252624 


8.760477 

• 


8.306414 


7.886876 


12 


10.575341 


9.954004 


9.386074 


8.863262 


8.383844 


13 


11.348374 


10.634955 


9.986648 


9.393673 


8.862683 


U 


12.106249 


11.296073 


10.563123 


9.898641 


9.294984 


16 


12.849264 


11.937935 


11.118387 


10.379658 


9.712249 


16 


13.577709 


12.561102 


11.652296 


10.837770 


10.105895 


17 


14.291872 


13.166118 


12.165669 


11.274066 


10.477260 


18 


14.992031 


13.753513 


12.659297 


11.689587 


10.827603 


19 


15.678462 


14.323799 


13.133939 


12.085321 


11.158116 


20 


16.351433 


14.877475 


13.590326 


12.462210 


11.469921 


21 


17.012269 


15.415024 


14.029160 


12.821153 


11.764077 


22, 


17.658048 


15.936917 


14.461115 


13.163003 


12.041682 


23 


18.292204 


16.443608 


14.856842 


13.488674 


12.303379 


£4118.913926 


16.935542 


15.246963 


13.798642 


12.550358 


m. 


19.523456 


17.413148 


Wb.^'iasm 


»\Vl.n%^)5& 
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To find the amount of an annuity. 

1. What is the amount of an annuity of $500, at 5 % 
compound interest, which has remained unpaid for 5 
years? 

SI 05* 1 

—-KR — X 500 = $2762.815, the amount required. 

Analysis. — The amounts of the 5 payments form a series in 
geometrical progression, of which $500 is the first term, the amount 
of $1 for one year ($1.05) is the ratio, and 5, the number of years, 
is the number of terms. The amount of the annuity, therefore, is 
the sum of the series. 

By using the tables showing the amount of an annuity of $1, 
the work is very much diminished : thus, the amount of $1 at 
5% for 5 years = $5.525631, which being multiplied by 500 gives 
$2762.815 as the value required. 

RULK. 

Multiply the amount of $1 for the given timSy as found 
in the tahle, by the number deftioting the annuity , and the 
product will be the required amount. 

2. What is the value of an annuity of $1200 which has 
remained unpaid for 10 years, at 5 ^ ? 

S. $120 a year invested in a loan association which 
earns 6 ^ compound interest will amount to how much in 
9 years? 

^. What is the amount of an annuity of $750, at 3^, 
which has remained unpaid for 9 years? 

5. If a man deposits $50 a year in a bank that pays 5 % 
compound interest, how much will he save in 20 years? 

6. If an annuity of $125 remains unpaid for 10 years, 
what sum will discharge the debt with. covx^Bowad. \s&.<sc«^ 
at 6% ? 
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To find the present worth of an annuity. 

1. What is the present worth of an annuity of $500^ 
which is to continue for 5 years, interest compounded 
at5%? 

$4.329477 x 500 = $2164.7385, the present worth 
required. 

Analysis. — ^We find in the table, the pressent worth of an 
annuity of $1 for five years, and multiply by the number denoting 
the value of the given annuity (500), thus obtaining $2164.7385 
as the required present worth. 

RULE. 

MvMply the present woiih of an annuity of $1 for the 
given timey cw found in the tabUy by the number denoting 
the annuity, and the product will be the required present 
worth, 

2. What is the present wortli of an annuity of $150, 
for 10 years, at 6 % compound interest? 

S. How much should be paid for an annuity of $50 a 
year, for 20 years, at 5 % compound interest? 

J^. I wish to secure the payment of $100 a year for 15 
years; what sum must I pay, if interest is compounded 
at 4^? 

To find the value of a perpetuity. 

1. What is the value of a ground-rent of $60, interest 
at6%? 

$60 -f- .06 = $1000, the value required. 

Analysis. — To produce $.06 requires $1, and to produce $60 
will require as many doWara aa .^ft Va cou\a.Sssks4 limes in 60, or 
$1000. 
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RULE. 
Divide the given annuity by the number denoting the 
rate of interest, expressed decimally, 

2. What is the value of a perpetual inoome of $1000 
a year, interest at 9 % ? 

3. Find the value of a ground-rent of $300, one-half 
of which is to be paid every six months, interest at 8 ^. 

^. What sum will extinguish a ground-rent of $20 a 
year, interest at 10 ^ ? 

To find the annuity, the present worth, or the 
amount, the time, and the rate being: gn^^^n. 

1, The present worth of an annuity, to continue for 5 
years, at 5% compound interest, is $2164.7386; what is 
the annuity? 

$2164.7385 ^ 4.329477 = $500, the required annuity. 

Analysis. — If the present worth of an annuity of $1 at the 
given rate is $4.329477, the required annuity will be as many 
dollars as 4.329477 is contained times in $2164.7385, or $500. 

RULE. 
Divide the given present worth by the present worth of 
$ly or the given amount by the amount of $1, for the given 
time and rate, and the quotient vnU be the required annuity, 

^. The amount of a ground-rent, which has been 
forborne for 5 years, is $2762.815; what is the ground- 
rent, interest being at 5 % ? 

3, The present value of an annuity to be continued for 
15 years, at 6% compound interest^ia JJ971^A49\ ^Vai^^a!. 
the annuity? 

15 
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To find the value of an annuity in reversion. 

1. What is the present worth of an annuity of $60, to 
commence in 4 years, and to continue 4 years, compound 
interest, at 4 % ? 

Analysis. — ^The present worth of an annuity of $1, payable 

for 8 years, at 4%, is $6.732746 

The present worth of $1 for 4 years is ... . S.629895 

The difference of these values is $3.102850 

$3.102850 X 60 = $186,171, the value of the reversion. 

RULE. 

Find the present worth of an annuity of $1 for the full 
time, also for the time during which payment is deferred; the 
difference of these present w&rths multiplied by the number 
which denotes the annuity will be the value of the reversion, 

2. I have given the reversion of the rent of a house, 
worth $200 a year, to my son, to commence after my wife 
has had the use of it for 10 years, and to continue for 10 
years. What is the present value of my son^s reversion? 

3. What is the value of a ground-rent of $500 per 
annum, to commence after 20 years? 



BUILDING ASSOCIATIONS. 

Buildingr Associations are organized for the purpose 
of accumulating a fund to be loaned to the members, on 
approved security. The stockholders are thus enabled to 
purchase real estate or other property, and to invest their 
savings safely and speedily. 

The shares are estimated at a fixed sum, usually $200 
each, and are paid for in montVvVy m«XaiS\taeii\a ^^ %\ ^si^. 
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The money of the association is loaned to the stockholder 
who offers the highest premium for its use. The premium 
in some instances is deducted at once^ in others it is paid 
in monthly installments. 

Interest is sometimes charged on the amount loaned^ in 
other cases on the amount loaned plus the premium. 

When the value of each share amounts to $200, the 
stockholders receive that sum per sliare, either in cash, or 
by the return of their own securities to that amount. 



TABLE. * 

The amount of $1 compounded monthly, at 6^ 
per annum, also the amount of a monthly payment 
of $1, compounded in the same manner. 



xo. 


AMOUNT OF tl. 


MONTHLY PAY- 
MENTS OP $1. 


MO. 


AMOUNT OP $1. 


MONTHLY PAY- 
MENT OF SI. 


1 


$1.00500 


$1,000 


S6 


$1.19668 


$39,336 


2 


1.01002 


2.005 


4S 


1.27049 


54.098 


3 


1.01507 


3.015 


60 


1.34885 


69.771 


4. 


1.02015 


4.030 


72 


1.43205 


86.410 


5 


1.02525 


5.050 


84. 


1.52038 


104.076 


6 


1.03037 


6.075 


90 


1.56656 


113.313 


7 


1.03553 


7.106 


96 


1.61415 


122.831 


8 


1.04070 


8.141 


102 


1.66319 


132.638 


9 


1.04591 


9.182 


108 


1.71371 


142.743 


10 


1.06114 


10.228 


lU 


1.76577 


153.155 


11 


1.05640 


11.279 


mo 


1.81941 


163.883 


m 


1.06167 


12.335 


126 


1.87468 


174.937 


18 


1.09393 


18.786 


182 


1.93163 


186.327 


H 


1.12716 


25.432 


1S8 


1.99031 


198.063 


so] 


1.16140 


32.280 


\ m 


\ ^.Q!^l^ 


\ ^\^X'& 
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To estimate the probable dnration of a series of 
Stocky the value of a share being: $200. 

1. A building association has loaned its money on 500 
shares of stock, at an average premium of 25%, thus 
paying $150 on each share, and receiving interest monthly 
at 6 % per annum, along with the monthly installments. 
If there are 1000 shares of stock in all, how long will the 
association run before its shares are worth $200 each?^ 

Analysis. — ^The borrowing stockholders have received their 
money, and the owners of the remaining 500 shares are entitled 
to all the proceeds of the association. When the stock, therefore, 
is worth $175 a share, there will be enough to pay 500 shares at 
the rate of $200 each, as there will then be a margin of $25 on 
each share of the 500 shares that have already been paid, at $150 
each. In the above table, $174,937 corresponds to 126 months; 
the shares will then be worth $200 each, and the society will 
therefore probably close in 126 months, or 10^ years. 

RULE. 

Make the number of shares an which money has been 

loaned the nvmerator of a fraction, and the total number 

of shares, the denominator. Multiply this fraction by twice 

the number which denotes the average premium, and subtract 

the product from the final value of a share (^$200). Find the 

tim>e in which a monthly payment of fl will amount to the 

sum thus obtained, and the number of months most nearly 

corresponding will be the probable duration of the series. 

Note, — ^In the practical working of bnilding associations, so many 
contingencies arise, that the value of the stock can only be determined 
by balancing the books. 

2. What is the probable duration of an association in 
which the money is loaned at an average premium of 20% 
on f of 1200 shares; the average amount loaned on a 

single share being $160? 
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3. A borrows $1800 for 10 years at 6 ^ simple interest 
B borrows $2000 of a building association at 10% pre- 
mium. How much more does A's loan cost than B's, the 
association closing in 10 years? 

Analtsis.--$1 800 at 6 % for 10 years amounts to $2880. B pays 
$20 monthly for 10 yeais = $2400. $2880— $2400 =s $480, addi- 
tional cost of A's loan. 

4,. The money of a building association has been loaned 

at an average premium of 33^% on the whole number of 

shares. In what number of months should its shares 

reach their final value of $200 each? 

6, What is the probable duration of an association, 
whose money has been loaned at an average premium of 
40% on 1100 shares, the whole number of shares being 
1200? 

6. If a building association closes in 8 years, having 
disposed of all its shares at a premium, what was the 
average rate obtained for the money? 



CIRCULATING DECIMALS. 

A Circulating Decimal is a decimal in which certain 
figures are continually repeated in the same order. Thus, 
.111+, which is the result obtained in changing ^ to a 
decimal, is a circulating decimal; for if the division be 
continued, the figures will be found to repeat in the same 
order continually. 

Strictly speaking, these fractions are not decimals, but 
nonary fractions, as they have unexpressed denominators 
whose value is always nine, or some multiple of nine. 

A consideration of the matixiex Vw ^VyOsv ^xto^^aiwew^ 
decimals originate will lead to \\\^ -^tw^^t xcveJ^'^^ ^ 
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treating them. Let it be required to change ^ to an 

equivalent decimal. Here we observe 

9)1.00(.ll^ that the figure 1 will be repeated con- 

9 tiuually^ with a remainder, 1, which is 

10 evidently \ of the value of a decimal unit 
9 in the oohimn to which it is annexed. The 
\ 1 which takes the place of this ^, in case 

the division is carried further, is \ of the 
preceding decimal unit, and the entire expression might 
properly be written \^ = \. 

A Bepetend is the figure or series of figures repeated 
in a circulating decimal. 

The repetend is written once, and a dot (*) is placed 
over a single figure when there is but one, and over the 
first figure and the last figure of a series. Thus, .1 and 
.142578 are repetends. 

A Pure Circulating Decimal contains no decimal 

• • • 

figures but those of the repetend; as .3, .66. 

A Mixed Circulating Decimal contains one or more 
decimal figures which do not form part of the repetend; 
as .6333, .06. 

The figures which precede the repetend are called the 
finite pari. 

A pure circulating decimal is equivalent to a frac- 
tion whose numerator is the repetend, and whose de- 
nominator is as many places of nines as there are 
repeating figures. For we have seen that .1 = ^; hence 
.2 = I, .9 = I, etc. 

A mixed circulating decimal is equivalent to a decimal 

. 0% 
and a fraction. Thus, .06=-^q=%-v\Q=-\x -^«^. 
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REDUCTION. 

1. Change .333 to an equivalent common fraction. 

Analysis. — ^We write the repetend 

ooo _> -_ 1 without the decimal point, as the numera- 

999 ^ tor, and for the denominator we take as 

many nines as there are places of figures 

333 
in the repetend, obtaining qqq^ which we reduce to its lowest 

terms ^. 

^. Change .003 to an equivalent common miction. 

.003 = .00| = ^=|^-100 = |Xt^ = ^. 

Analysis. — ^We write the mixed circulating decimal as a 
mixed decimal .0(>|; then, omitting the decimal point, and writing 
the denominator 100, we have an expression of division, |^-4-100, 
which we find to be equal to -^^. 

RULE. 

If the circulating decimal is pure, omit the decimal 
point, make the repetend the numerator, and take as many 
nines for the denominator as there are figures in the 
repetend. 

If the circulating decimal is mixed, change it to an equiva- 
lent mixed decimal, and simplify the resulting fraction, 

3, Change .09 to an equivalent common fraction. 
4,, What common fraction is equivalent to .076923? 

5. Reduce .133 to a common fraction. 

6. Change .428571 to a common fraction. 

7. What common fraction is equivalent to .4666? 

8. Keduce .353 to a common fraction. 

• 

9. Beduce .222 to a common fraycdow. 

It?. What common fraction is ec\vx\NA'^xv\*\ft AfiXSW^^^- 
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OPERATIONS IN THE FUNDAMENTAL ROLES. 

Addition and Subtraction of circulating decimals can be 
performed after making the repetends similar and termi- 
nating them at the same point. In Multiplication and 
Division of these fractions it is necessary to reduce them 
to common fractions and perform the required operations^ 
afterwards changing the results to equivalent circulating 
decimals. The latter method is here adopted for all 
operations in the fundamental rules, involving repetends. 

1. Find the sum of .06 and .03, and multiply the 
result by .1. 

(^ + ^)><i = A><i = ^; ^ = .Oi, product 

• • • 

Analysis. — ^We reduce .06, .03, and .1 to equivalent common 
fractions, -j^, ^, and J, and perform the required operations, 
afterwards changing the result to a circulating decimal. 

RULE. 

Change eirculating decimah to common fra4stion8y per* 
form the required operational and reduce the result to an 
equivalent decimal. 

2. What is the value of 1.3 + 16.1 + 27.06 + 13.33? 

5. What is the value of (7.2 - 3.6) X 6.03? 
^. Multiply 3.5 by (4.2 - 3.8). 

6. From 5.8 subtract ^, and divide the remainder by 
(2.1 - .03). 

6. What is the product of 17.3251 by .66?. 

7. Divide 25.4 by 16.3, and from the quotient sub- 
tract .7. 

S. What is the value of .SSS o? a i^wwd sterling? 
^. Reduce .428571 of a v^eek tft Aa:jft. 
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CURRENCIES. 

The Currency of a country is its money. 

The following table gives the value in U. S. money 
(gold) of the current coin of several of the most important 
countries with which the United States has commercial 
relations. 

TABLE OF FORKIGN CURRENCIES. 



COUNTBY. 


COIN. 


VALUE. 


COUNTBY. 


COIN. 


VALUE. 


Belgium, 


Franc 


$.193 


German Empire, 


Mark 


$.238 


Brazil, 


Milreis 


.545 


Italy, 


Lira 


.193 


Canada, 


Dollar 


1.000 


Japan, 


Yen 


.997 


Chili, 


Peso 


.912 


Norway, 


Crown 


.268 


Cuba, 


u 


.926 


Portugal, 


Milreis 


1.084 


Denmark, 


Crown 


.268 


Spain, 


Peseta 


.193 


Egypt, 


Pound 


4.974 


Sweden, 


Crown 


.268 


France, 


Franc 


.193 


Switzerland, 


Franc 


.193 


Great Britain, 


Pound 


4.866J 


Turkey, 


Piaster 


.044 



Note, — To change foreign currency to U. S. money, or U. S. money 
to foreign currency, we multiply or divide, as the case may require, 
by the value in U. S. money of a unit of the given currency. 

1. Change 500 Spanish pesetas to dollars and cents. 
^. Change $100 to £ s. d. English money. 

5. What is the value of ^100 in dollars and cents? 

4. A Frenchman visiting the National Exposition 
brought with him 2000 francs in gold ; what was it worth 
in U. S. money? 

6. What is the value of 1000 francs in £ s. d.? 

6. What is the value of $150 in Danish crowns? 

7. Change 1500 marks of Germany to francs. 

8. A bill for port wine at the vineyard amounted to 
600 milreis ; how many dollars and oeuta v(^\i^ x^o^^^^ \Rk 

pay it? 
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EXCHANGE., 

Exchangre is the receiving or paying of money in one 
place for its value in any other place^ by means of drafts 
or bills of exchange. 

A Bill of Exchange is a written order for the payment 
of money^ drawn in one place and made payable in another. 

When the exchange is between different places in the 
same country^ it is called Inland or Domestic Exchange, 
and the domestic bill of exchange is usually called a Draft. 

When the exchange is between different countries, it is 
called Foreign Exchange. 

A Sight BiU is one which is payable on its presentation. 

A Time Bill is one which is payable in a specified time 
after its date, or after presentation. 

Note i. — Three days of grace are allowed on time drafts. 

Note S, — ^The maker or drawer of a bill is the person who orders the 
money to be paid ; the drawee is the one on whom it is drawn, the 
payee is the one to whom it is to be paid, and the remitter is the one 
who sends it 

An Acceptance is an agreement on the part of the 
drawee to pay the bill in accordance with the conditions 
named therein, and is indicated by his writing the word 
" accepted," together with his name and the date, across 
the &ce of the bill. 



INLAND OR DOMESTIC EXCHANGE. 

CASE I. 

To find the cost of a draft. 

/. What is the cost of a sight draft on New Orleans for 
f 10000, at I of 1 % premium*^ 
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Analysis.— $1 + $.00125 = $1.00125, cost of $1. $1.00125 x 
10000 = $10012.50, cost of draft. 

2. What is the cost of a draft on St. Louis for $3500, 
at 60 days, tlie premium being 1J%, interest 6% ? 

Analysis. — $1.0125 = cost of $1 at sight. $.0105 = bank 
discount on $1 for 63 days. $1.0125 — $.0105 = $1,002, cost of $1 
at 63 days. $1,002 x 3500 = $3507, cost of draft. 

RULE. 
Multiply the coat of $1 by the amount of the draft. 

5. What is the cost of a sight draft on San Francisco 
for $1500, at 1|% premium? 

4. What is the cost of a draf *: on Chicago for $800, at 
30 days, the discount being 1 fo, interest 7 % ? 

6. Find the cost of the following draft atf % premium, 

interest at 6^. 

Philadelphia, January 1, 1877. 
$500. 

Sixty days after date, pay to the order of Edward 

Walton, five hundred dollars, value received, and charge 

the same to my account. 

William Johnson. 

To James Macintosh & Co., New York. 

CASE II. 

To find the face of a draft. 

1, Bought a draft in Kansas City on Philadelphia, 
payable in 60 days, for $2536.25; what was the face of 
the draft, exchange being 2\ % premium, interest 6% ? 

Analysis.— $1,025= cost of $1 at sight. $.0105 = bank dis- 
count on $1 for63days. $1.025 — t. 0105= %\5SV^,^^'^^.^^'^ ^ 
63 daya, $2636.25 -5- 1.0145 = |2500, ia.e^ oi ^t^'iX.. 
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RULE. 
Divide the given cost by the cost of $1. 

S. What is the face of a sight drafts purchased for 
J690.20, premium at 1J% ? 

3. What is the &oe of a sight drafts purchased for 
J1449.05, discount at | % ? 

4» Bought a draft on Chicago for $1430.65^ payable in 
90 dajs^ discount 1 ^, interest 7 % ; what was the fiice? 

5. Bought a draft on Philadelphia for $2049^ payable 
in 60 days^ premium 3J%, interest 6%; what was the 
face? 

FOREIGN EXCHANGE. 

Foreign Bills of Exchange are drawn in sets^ con- 
sisting of three bills of the same tenor and date^ called 
the Firsty Second, and Third of exchange, respectively. 
These are sent by different mails, in order to save time in 
case of loss or miscarriage, and when either of the three 
has been paid the others are void. 

Sterling Bills are bills of exchange drawn on England, 
Ireland, or Scotland. The rate of exclmnge, commercially 
called the par of exchange, between the United States and 
Great Britain, has been fixed at $4.8665 for the value of 
XI sterling. 

CASE I. 
To find the cost of a bill on England. 

1. What is the cost in currency of a bill of exchange on 
London for <£200 10 s., exchange at par, and gold at 106? 

Analysis.— £200 10 s. = £200.5. 

$4M65 X SJ00.5 = t^75.1^, coax^m^QW. 
1975.73 X 1.06 = tlOM.2:i , cosX'm Q?arc«ws^ • 
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RULK. 
Multiply the market value of £1 by the amount named 
in {he bill. 

2, What is the cost in gold of a bill on Glasgow for 
£1760 16 s. 6 d., exchange at $4,875? 

3. £290 2 s. 6d. BaUim&re, Jan. 6, 1877. 

At sight of this first of exchange (second and third of 
same tenor and date unpaid) pay to the order of Henry 
Preston, two hundred and ninety pounds, two shillings, 
and six pence, value received, and charge the same to 

Hiram Ayres & Co. 
To Smith Bros. & Co., London. 

Find the cost of the above bill in currency^, exchange 
at $4.87, gold lO^. 

CASE. II. 
To find the face of a bill on £ngrland. 

1. I have $1039.91 to remit to London; for what 
number of pounds sterling must a bill be drawn, exchange 
at $4.87, gold 106^? 

Analysis.— $1039.91 -i- 1.06| = $976.44, value in gold. 
976.44-1-4.87 = 200.5. 

£200.5 = £200 10 s., the amount for which the bill must be 
drawn. 

RULE. 

Divide the value in gold of the given amount by the 
market value of £1. 

2, A merchant in Louisville gave $1000 in gold for a 
bill on London, exchange at $4.86\\ \^W\i^^!>& ^kvfc Wfc 
of the bill? 
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3. A bill on Liverpool cost $3000 in currency; what 
number of pounds sterling did it call for,, exchange at 
$4.86, gold 108^? 

Exchange on other countries is calculated in a similar 
manner to exchange on England, substituting the value 
of the coin used as the basis of exchange, in place of the 
value of a pound sterling. 

4. What is the cost in gold of a bill on Geneva for 
2500 francs^ exchange at 5.17 francs to tlie dollar? 



THE METRIC SYSTEM. 

The Metric System is a decimal system of weights 

and measures, and derives its name from the meter which 

is the unit of the system. 

N(^e. — The metric system originated in France, and was finally 
made obligatory in that country in 1841. In 1866 its use in the 
United States was authorized by Act of Congress. 

The length of the meter was intended to be one ten- 
millionth of the distance from the equator to either pole, 
measured at the level of the sea; but it is in reality a 
trifle less. 

The higher denominations of any measure, obtained by 
multiplication of the unit, are named by prefixing to the 
name of the unit of that measure, the Greek numerals 
Deka, 10, Hecto, 100, Kilo, 1000, or Myria, 10000. 

The lower denominations of any measure, obtained by 
division of the unit, are named by prefixing to the name 
of the unit of that measuTe, tVie Lotiu ivMrnftrals Deci, -j^, 
^^^^h rhr^ or Milli, ^^^ 
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ABBREVIATIONS. 

The name of each leading unit is abbreviated by 
writing its first letter after the number denoting the 
given quantity; 1 1.= 1 liter, 5 m. == 5 meters, etc. The 
Greek names of the higher orders of units are abbreviated 
in capitals; Hg. = Hektogram, Kg. = Kilogram, etc. 
The Ijatin names of the lower orders of units are abbre- 
viated in small letters; ds. = decistere, mm. = millimeter, 
etc. In square measure and cubic measure, sq. and cu. = 
square and cubic respectively; 5 sq. Dm. = 5 square 
Dekameters; 9 cu. dm.= 9 cubic decimeters. 

MKASURES OF LKNGTH. 

The unit of length is the Meter, 

10 Millimeters = 1 Centimeter = .3937079 inches. 

10 Centimeters = 1 Decimeter = 3.937079 " 

10 Decimeters = 1 METER = 39.37079 " 

10 Meters = 1 Dekameter = 393.7079 " 

10 Dekameters = 1 Hektometer = 3937.079 " 

10 Hektometers— 1 Kilometer = 39370.79 " 

10 Kilometers = 1 Myriameter = 393707.9 " 

Note. — The Meter is used in the same manner as our yard, and the 
Kilometer as our mile. 

MEASURES OF SURFACE. 

The unit for measuring ordinary surfaces is the Squaire 
Meter; for measuring land, the Are or square dekameter. 

100 Sq. Millimeters = 1 Sq. Centimeter= .155 sq. in. 
100 Sq. Centimeters = 1 Sq. Decimeter =^ 15.5 '^ 
100 Sq. Decimeters = 1 SQ. METER = 1550 " 

100 Centiares (sq. meters) = 1 AB,1& =^ W^.^^fV^^* 
100 Area = 1 S.ekVax^ ^ "^KiX ^^^^ 
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MEASURES OF CAPACITY. 

The unit of wood measure is the Stere; it is equal to 
the Cubic Meter, the unit for other measurements of solids. 

1000 Cu. Milhmeters = 1 Cu. Centimeter = .061 cu.in. 
1000 Cu. Centimeters = 1 Cu. Decimeter = 61.027 " 
1000 Cu. Decimeters = 1 CU. METER =35.316 cu. ft. 

10 Decisteres = 1 STERE (cu. meter) = 35.316 cu. ft. 
10 Steres = 1 Dekastere = 13.080 cu.yd. 

The unit of dry measure and of liquid measure is the 
Liter, which is equal to a cubic decimeter. 

DRY MEASURE. LIQUID MEASURE. 

10 Milliliters =1 Centiliter =0.6102 cu.in. or 0.338 fl.oz. 

10 Centiliters =1 Deciliter =6.1022 " " 0.845 gi. 

10 Dedliters =1 LITER = 0.908 qt. " 1.0567 qt. 

10 Liters =1 Dekaliter = 9.08 " "2.«417 gal. 

10 Dekaliters =1 Hektoliter= 2.8375 bu. "26.417 " 

10 Hektoliters=l Kiloliter =28.375" "264.17 « 

lOKiloliters =1 Mjrialiter =283.75 " "2641.7 " 

MEASUJRKS OF ^WKIGHT. 

The unit of weight is the Gram. 



10 Milligrams = 
10 Centigrams = 
10 Decigrams = 
10 Grams = 

10 Dekagrams = 
10 Hektograms = 
10 Kilograms = 
10 Jtfyriagrams= 



Centigram = 0.1543 grains. 
Decigram =1.5432 " 
GRAM = 15.432 " 
Dekagram = 0.3527 oz. Avoir. 
Hektogram = 3.527 " " 
Kilogram = 2.2046 lb. " 
Myriagram = 22.046 " " 
quintal =*1^0A6 " " 



iO Quintals = 1 Tonneau =^^Q^.^ ^^ 



u 
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Value of Denominate Numbers in Terms of 

the Metric System. 



LONG MEASURE. 



INCHES. 

1 Inch =2.540 Centimeters. 7 Inches: 

= 5.080 " 8 

= 7.620 " 9 

= 1.016 Decimeters. • 10 

= 1.270 " 11 

= 1.524 " 12 



2 " 

3 " 

4 " 

5 " 
6 



tc 



tt 



n 



u 



u 



a 



: 1.778 Decimeters. 
= 2.032 
: 2.286 ;. 
2.540 
2.794 
3.048 



2 Feet = 6.096 Decimeters. 



FEET. 



3 Feet =: 9.144 Decimeters. 







YARDS. 






1 Yard = 9.144 Decimeters. 


4 Yards 


= 3.657 Meters. 


2 " — 1.828 Meters. 


5 " 


— 4.572 " 




3 " = 2.743 


u 


5J " 
RODS. 


= 5.029 " 




1 Rod =5.0291 Meters. 


6 Bods 


= 3.0174 Dekameters. 


2 " — 1.0058 Dekameters. 


7 " 


= 3.5203 


(( 


3 " =1.5087 


u 


8 " 


= 4.0232 


u 


4 " =2.0116 


11 


9 " 


= 4.5261 


« 


6 " =2.5145 


tl 


10 « 
MILES. 


= 5.0291 


« 


1 Mile = 1.6093 Kilometers. 


6 Miles 


= 9.6558 Kilometers. 


2 " =3.2186 


(I 


7 " 


— 11.2651 


(( 


3 " =4.8279 


u 


8 " 


— 12.8744 


(( 


4 " —6.4372 


11 


9 " 


= 14.4837 


11 


5 " =8.0465 


u 


10 " 


= 16.0931 


tl 



Note. — As the denominations in the Metnc System change their names in accordance 
with the decimal system, the same quantity may be readily expressed in terms of any 
of its denominations by a mere change of the decimal point. Thus, 1.6 Kilometers 
may be written .16 Myriameter, or as 16 Hektouveletft, \^ TiOi;wsv^V»c%^'6NR..\N^'a«:i 
aIbo be read as 1 Kilometer 6 Hektometen. 

16* 
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SQUARE MEASURE. 



1 Sq. In. 

2 " 

3 " 

4 " 
6 " 



SQUARK INCHES. 
6.4628 Sq. Centimeters. 6 Sq. In. = 38.7168 Sq. Centimeters. 



12.9056 
19.3584 
25.8112 
32.2640 






7 

8 

9 

10 



n 



u 



u 



= 45.1696 
= 51.6224 
= 58.0752 
= 64.6280 



it 



u 



u 



u 



1 Sq. Ft. 

2 " 

3 " 

4 " 

5 " 



SQUARE FEET. 

9.29 Sq. Decimeters. 6 Sq. Ft. = 55.74 Sq. Decimeters. 
18.58 " 7 " =65.03 

27.87 " S " =74.32 

37.16 ^* 9 " =83.61 

46.45 " 10 " =92.90 



u 



u 



u 



a 



ISq.Yd.: 

2 " : 

3 " : 

4 " : 

5 " : 



SQUARE YARDS. 

.8361 Sq. Meters. 6 Sq. Yd. = 5.0166 Sq. Meters. 



1.6722 
2.5083 
3.3444 
4.1805 



it 



it 



it 



it 



7 

8 

9 

10 



tt 



it 



tt 



it 



= 5.8527 
= 6.6888 
= 7.5249 
= 8.3610 



tt 



tt 



tt 



it 



SQUARE RODS. 



1 Sq.Rd.: 

2 " = 

3 " : 

4 " : 

5 " : 



: 25.29 Centiares. 
50.68 " 
75.87 " 
1.0117 Ares. 
1.2646 " 



6 Sq. Rd.: 

7 " = 
-8 " = 
9 " = 

10 " = 



1.5175 Ares. 
1.7704 " 
2.0233 " 
2.2763 " 
2.5292 " 



1 A. 

2 " 

3 " 
4 " 

6 " 



= 40.467 Ares. 
= 80.934 " 
= 1.2140 Hektares. 
= 1.6187 " 
= 2.0233 " 



ACRES. 

6 A. 

7 " 

8 " 
^ " 
10 " 



= 2.4280 Hektares. 
= 2.8327 " 

= 3.2374 « 
=^.M2Q " 
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• 


CUBIC MEA! 


SURE. 
;hes. 






CUBIC INC 




ICu. In. = 16.39 Cu. 


Centimeters. 6 Cu. In.:^ 98.32 Cu. Centimeters. 


2 " =32.77 


. 7 


*' =114.70 


a 


3 " =49.16 


8 


" —131.09 


tt 


4 " = 65.54 


9 


" =147.47 


tt 


5 " = 81.93 


" 10 


" =163.86 


It 




CUBIC FEET. 




1 Cu. Ft.— 28.32 Cu. 


Decimeters. 6 Cu. Ft.— 169.89 Cu. Decimeters. 


2 " = 56.63 


" 7 


" —198.20 


u 


3 " — 84.95 


" 8 


" = 226.52 


u 


4 " =113.26 


" 9 


" — 254.84 


It 


5 " = 141.58 


10 


" = 283.15 


It 




CUBIC YARDS. 




1 Cu. Yd.— .7645 Cu. Meters. 6 Cu. Yd. — 4.5870 Cu. 


Meters. 


2 " =1.5290 


7 


" =5.3515 


tt 


3 " = 2.2935 


" 8 


" =6.1160 


it 


4 " ='3.0580 


9 


** = 6.8806 


tt 


5 " = 3.8225 


" 10 


" = 7.6451 


it 




LIQUID MEASURE. 





GILLS. 

1 Gill = 1.1 831 Deciliters. 3 Gills = 3.5493 Deciliters. 

2 " =2.3662 " 4 " =4.7325 " 

PINTS. 
1 Pint = 4.7325 Deciliters. 2 Pints = 9.4650 Deciliters. 

QUARTS. 

1 Quart = 9.4650 Deciliters. 3 Quarts = 2.8395 Liters. 

2 " =1.8930 Liters. 4 « =3.7860 " 

GALLONS. 

1 Gallon = 3.786 Liters. 6 Gallons = 2.271 Dekaliters. 

2 " =7.572 " 7 " =2.650 " 

3 " =1.135 Dekaliters. 8 " =3.028 " 

4 " =1.514 " 9 " =3.407 " 

5 " =1.893 " 10 " =*in'^<^ 



vv 
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DRY MEASURE. 



1 Pint =5.5067 Deciliters. 

1 Qiiart= 1.1013 Liters. 

2 " =2.2027 " 

3 " =3.3040 " 

4 " =4.4054 « 



PINTS. 

2 Pints = 1.1013 Liters. 

QUARTS. 

5 Quarts =5.5067 Liters. 



6 


(( 


= 6.6081 


(( 


7 


It 


= 7.7094 


u 


8 


u 


= 8.8108 


u 



PECKS. 

3 Pecks = 2.6432 Dekaliters. 

4 " =3.6243 " 

BUSHELS. 
1 Bushel = 3.524 Dekaliters. 6 Bushels= 2.114 Hektoliters. 



1 Peck =8.8108 Liters. 

2 " = 1.7621 Dekaliters. 



2 " =7.048 " 


7 


u 


= 2.467 


(( 


3 " = 1.057 Hektoliters. 


8 


u 


= 2.819 


u 


4 " =1.409 " 


9 


tt 


= 3.171 


u 


5 " =1.762 


10 


u 


= 3.524 
HT. 


u 


AVOIRDUPOIS V 


\rEiG 




OUNGEJ 




1 Ounce = 2.835 Dekagrams. 


9 Ounces =: 2.551 Hektograms. 


2 " =5.671 " 


10 




= 2.835 


a 


3 " =8.506 " 


11 




= 3.119 


• 


4 " = 1.134 Hektograms. 


12 




= 3.402 


H 


5 " —1.417 


13 




= 3.685 


tt 


6 " =1.701 " 


14 




— 3.969 


tt 


7 " —1.984 " 


15 




= 4.252 


tt 


8 " =2.268 " 


16 




= 4.536 


tt 


POUNDS. 






1 Pound = 4.5359 Hektograms. 


6 Pounds— 2.7216 Kilograms. 


2 " =9.0718 " 


7 


u 


= 3.1751 


tt 


3 " = 1.3608 Kilograms. 


8 


u 


— 3.6227 


tt 


4 " =1.8144 


9 


u 


= 4.0823 


tt 


5 " =^2M^{i 


10 


u 


— 4.5359 


tt 


2000" = .9072 Tonneau. 


IV^ " 


— \.Q\fe^ "twix^asoL, 
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APOTHECARIES' WEIGHT, 



GRAINS 


»■ 




"1 Grain — 6.480 Centigrams. 


11 Graine 


1=7.1280 Decigrams. 


2 " =1.296 Decigrams. 


12 


u 


= 7.7760 


3 " =1.944 " 


13 


u 


= 8.4240 " 


4 " =2.592 " 


14 


u 


= 9.0720 


5 " =3.240 " 


15 


u 


= 9.7200 


6 " =3.888 " 


16 


u 


= 1.0368 Grams. 


7 " =4.536 " 


17 


u 


= 1.1016 " 


8 " =5.184 " 


18 


u 


= 1.1664 " 


9 " =5.832 " 


19 


tt 


= 1.2312 " 


10 " =6.480 " 


20 


t( 


= 1.2960 " 


SCRUPLES. 




2 Scruples = 2.5920 Grams. 


3 Scruples = 3.8879 Grams. 


DRACHMS. 




1 Drachm = 3.8879 Grams. 


5 Drach 


ms= 1 .9440 Dekagrams 


2 " =7.7758- . " 


6 


It 


= 2.3328 


3 " =1.1664 Dekagrams. 


7 


11 


= 2.7216 " 


4 " =1.5552 " 


8 


It 


— 3.1103 " 


OUNCES. 




1 Ounce = 3.1103 Dekagrams. 


7 Ounces = 2.1772 Hektograms. 


2 " =6.2206 " 


8 




= 2.4883 


3 " =9.3309 " 


9 




= 2.7993 « 


4 " = 1.2441 Hektograms. 


10 




= 3.1103 " 


5 " =1.5552 " 


11 




= 3.4214 " 


6 " =1.8662 « 


12 




= 3.7324 " 


POUNDS. 




1 Pound = 3.7324 Hektograms. 


6 Pounds =2.2394 Kilograms. 


2 " =7.4648 " 


7 


tl 


= 2.6127 " 


3 " = 1.1197 Kilograms. 


8 


It 


= 2.9859 " 


4 " = 1.4929 " 


9 


tt 


= 3.3592 " 


5 " =1.8662 " 


10 


tt 


.—3.7324 " 



Nt>le.—'£h0 Troy pound, ounce, and grftlu \i«v« lYie taxsv^ n^\3i«:« %« Vn Kv^i^^nN^ni 
Weight. 
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APOTHECARIES' LIQUID MEASURE. 



i Minim! 
2 " 

3 " : 

4 " : 
6 " : 



.0616 Mllliiitera. 

.1232 

.1848 

.2465 

.3081 



u 
(t 
u 



IFl.Dr. 

2 " : 

3 " 

4 " : 



3.6973 Milliliters. 
7.3946 " 
1.1092 Centiliters. 
1.4789 



(( 



LNIMS. 

6 Minims =.3697 Milliliters. 


7 " = .4313 


u 


8 " = .4930 


u 


9 " = .5546 


tt 


10 • " =.6162 


it 


DRACHMS. 




6 Fl. Dr. = 1.8486 Centiliters. 


6 " =2.2184 


u 


7 " = 2.5881 


u 


8 " =2.9578 


tt 



1 Fl. Oz. 

2 " 
3 
4 

5 
6 

7 
8 



FLUID OUNCES. 
2.9578 Centiliters. 9 Fl. Oz. 



tt 



tt 
tt 
tt 
tt 
tt 
tt 



5.9156 

8.8734 

1.1831 Deciliters. 

1.4789 

1.7747 

2.0705 

2.3662 " 



tt 



tt 



tt 



It 



10 
11 
12 
13 
14 
15 
16 



tt 



it 



tt 



tt 



tt 



tt 



tt 



2.6620 Deciliters. 

2.9578 " 

3.2536 

3.5494 

3.8452 

4.1409 

4.4367 

4.7325 



tt 



tt 



tt 



tt 



tt 



tt 



1 Pint: 

2 " : 

3 " : 

4 " = 



4.7325 Deciliters. 
9.4650 " 
1.4197 Liters. 
1.8930 " 



PINTS. 



5 Pints 

6 " 

7 " 

8 " : 



2.3662 Liters. 
1 2.8395 " 
: 3.3127 " 
3.7860 



tt 



GALLONS. 

1 Gallon = 3.786 Liters. 6 Gallons 

2 " =7.572 't 7 

3 " =r 1.135 Dekaliters. 8 
4 " =1.514 " ^ 

3 " =1.893 " 1^ 



tt 



tt 



(( 



u 



= 2.271 Dekaliters. 
= 2.650 " 

= 3.028 " 



v^ 
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PROBLEMS. 

1. What is the value of 1 5 4 5 aO gr. in dekagrams? 

Analysis. — 13 = 3.1103 dekagrams, 4 3=1.5552 dekagrams, 
and 10 gr. = 6.480 decigrams; removing the decimal point two 
places to the left, we change the decigrams to dekagrams. 
3.1103 + 1.5552 + .0648 = 4.7303 dekagrams, or 4 dekagrams 
7 grams 3 decigrams 3 milligrams. 

^. Change 115 6 5 2 3 19 gr. to hektograms. 

3. Reduce 5 3 13 17 gr. to grams. 

^. In 9 5 7 3 13 gr. how many decigrams? 

5. How many centiliters in 9 f 5 20 nj^ ? 

6. Change 3 Cong. 4 O. 7 f 5 to liters. 

7. How many deciliters in 3 f 3 50 tt^^? 

8. How many kilometers in 5 mi. 40 rd. 2 yd. 2 ft. 
6 in.? 

Analysis.— 5 mi. = 8.0465 kilometers, 40 rd. = 20.1164 deka- 
meters or .201164 kilometers, 2 yd. = 1.8288 meters or .0018288 
kilometers, 2 ft. = 6.096 decimeters or .0006096 kilometers, and 
6 in. = 1.524 decimeters or .0001524 kilometers. 8.0466 + .201164 
+ .0018288 + .0006096 + .0001524 = 8.25025 + kilometers. The 
same result can be obtained by changing the denominate number 
to the decimal of a mile, and multiplying by the value of 1 mile 
in kilometers; thus, 6.126609 X 1.6093 = 8.25025+ kilometers. 

9. Reduce 29 mi. 55 rd. 11 in. to kilometers. 

10. Change 5 J yards to centimeters. 

11. Change 15 T. 12 cwt. 25 lb. 12 oz. to tonneaux. 

12. In 500 lb. how many kilograms? 

13. Change 625 sq. rd. to ares. 

14' In 40 A. 150 rd. how many hektares? 

15. How many cubic meters in 127 cubic yards? 

16. Change 11 cu. yd. to steres. 

17. In 35 cords 15 cord feet, how many steres? 

JS. In 10 barrels 27 gallons, \\ovj Taaccv^ V^^^^ec^ 
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19. Change 30 bushels 3 pecks to hektoliters. 
W, Change 19 dekagrams to Avoirdupois ounces. 

Analysis. — 1 dekagram = .3527 oz., and 19 dekagrams =.3527 
X 19= 6.7013 oz. Avoirdupois. 

21, Reduce 17.5 kilograms to pounds Avoirdupois. 

22, In 8.304 hektares how many acres? 

23, In 6.543 grams how many grains? 
24,, Change 7.854 kiloliters to gallons. 

25, In 5.32 deciliters how many fluid ounces? 

26, Change 9.223 steres to cords and cord feet. 

27, At 10^ cents per pound, what is the value of 1.762 
myriagrams of sugar? 

Analysis.— 1.762 x 22.046 X 10.5 = 407.8 cents, or $4,078. 

28, What is the cost of 6.74 tonneaux of coal, at $5.25 
per ton of 2240 pounds? 

29, Bouglit 2.25 dekameters of cloth at $5.15 per 
meter, and sold it at $5.30 per yard. Did I gain or lose, 
and how much? 

30, What is the cost of 17 cords 12 cubic feet of wood, 
at $2.25 per stere? 

31, What price per dekameter is equal to £\ 6 s. 6 d. 
per yard? 

32, A cubical block of marble measures 3.14 meters in 
height; what is its weight in kilograms? 

33, The diameter of a circle is 6.5 decimeters; what is 
its area in square inches? 

34-. Divide the difference between 3.14 kilometers and 
175 decimeters by 2.5 centimeters. 



PUBLICATIONS OF J. H. BUTLER & CO. . 

HOWS' SERIES OF LADIES' READERS. 

By JDHlir W. 8. HOWS, Professor of ElooatdaiL 



This Series Comprises: ., t 

Hows' Primary Ladies' Reader. 

Hows' Junior Ladies' Reader. ' . 

Hows' Ladies' Reader. 

Hows' Ladies' Boole of Readings and Recitations. 

The selections hare been citrefully and Judiciously made, and the essential rales of 
elocution condensed into the briefest and most practical form. Thfty are tl&e only 
complete Series of Ladles' Readers published. ■. ,, 

Smitli's English Grammar. 

English Grammar on the Productive System : A method of Instruction recently • 
adopted in Germany and Switzerland ; designed for Schools and Academies. By 
Ros'wKLL 0. Smith. 

More sxtaosiTely naad than any other Ii^^:&<i Gnunmur pnUishel 



Stewart's Fliilosophy of the Actire and Moral Powers of Man. 
Reid's Intellectual Powers of Man. 

Printed in a clear, attractire style, and handsomely and durably bound. The names 
of the Authors are sufficient guarantees of the worth of the. booka 

TJie Best School Etymologies* 



' THE 
By RUFUS W. BAILEY. ' ' ' 

AND ' . 

SCHOOL ETirns^oiLiOC3-ir- 

A TEXT-BOOK OF DERIVATIVES, PREFIXES AND SUFFIXE3, 

By EPES SARGENT. 



// 



For the vast majority of our pupils who can nerer hope ta attain a classical ednca* 
tion, these works are IN VALUABLiK, giving as Miey do a clear idea of the deriva- 
tions, meaning and use of words. For PRACTICAL TBACHISTG tfa«y are J 
ananrpassed. 
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PUBLICATIONS OF J. H. SUTLER & CO, 

THE NEW AMERICAN READERS. 

By Et>BS SARGENT and AMASA MAY. 

COHPBISINO: 

'TlfB NfiW AMBRICAIV FIRST RBADBR. 
: THB NBW AMERICAN SBCOND RBADBR. 
the; NBW AMBRICAN THIRD RBADKR. 
THB BTEIV AMBRICAlf FOURTH RBADBR. 
THB NBIV AMERICAN FIFTH RKADEIR. 

. " Characteristics: 

1. They are the newest series of Readers. 

1L They are the cheapest series. The set is complete in five books, 

and costs less than any other series. 
3. They are CAREFUiiiiY graded and handsomely iiiLTJSTBATED. 
'4v They>are ciiEARLY printed and STRONOiiY bound. 
6. They combine all the advantages bf the Word Method, the Phonic 
-_ . System, the A, B, C Method, and Object-teaching. 
The reputation of the authors is a guarantee of their literary excel- 
lence and their practical adaptation to the school-room. 



THE NEW AMERICAN. SPELLERS. 

Beaatifdlly ninstrated with New and Original Engravings. 
HAirpSOMJlIiY PRINTED AND STBONGLY BOUND. 

' '• _. ' - THB SBRISS CONSISTS OF — 

THE NEW AMERICAN PRIMAKY SPELLER. 
THE NEW AMERICAN PRONOUNCING SPELLER. 

. THE ETYMOLOGICAL READER. 

' 4SO Pages. 13 £]zigra:viiigs. 

By EPES SARGENT and A^ASA MAY. 

ATTENTION IS CALLED TO IT8 , 

ETYMOLOGICAL INTRODUCTION, SELECT ETYMOLOGIES, INDEX OF 
5000 WORDS, BEAUTIFUL ILLUSTRATIONS, SUBSTANTIAL 

BINDING, CHEAPNESS. 
» ^•» > 

OXFORD'S JUNIOR SPEAKER. 
OXFORD'S SENIOR SPEAKER.,, 

WITH II^x^trSTBATIONS. 

By WILLI j^lSi OXFORD. 

TClie N"'e"west, ITands,^ ^^t> and. Best Bpectkers. 

ALSO 

OXFORD'S Bq 





Approved School Pooks. 

MITCHELL S SCHOOL GEOGRAPHIES.- New Serice 

Mitchell's flew First Lesf-ons in Geography. 
Mitchells New Primary Geographf 
Mllc/iell's New Intermei/iate Ceography, 

Mitchell's ffeif School Geography and Atlas. 
Mitshella New Physical Geography. 
Mitchell's New Outline Mops and fey.— Two Series. 
Mitchell's New Undent Geography. 
Hand-Boot of Map- Ora wing. 

MITCHELLS SCHOOL OEOGEAPHIES.-Old Series, 

Mitthell't School Geography and Atlas. 

Mitchell's Ancient Ceoiiraphy and Jf/uv 

GOODRICHS SEBIES OF SCHOOL HIBTCRIE8. 

Gootirieh's Child's Pictorial History of the (/"•ted Stales. 
Goodrich's Pictorial History of the Uniif' ir •*!■. 
Goodrich's PIctofKil Hiifary el Snalapd. 
Goodrich's Pictorial Histori of Home. 
Goodrich's Pictorial History ot Greece 
Goodrich a (Parley'sJ Common Sebool Hiffory of the WfK' 
Goodrich's Pictorial History of Fraate. 
Goodrich's Pictorial Natural History 

SARGENT AND RlAy'S NEW AMERICAN READERS. 

The New American First Header. The New American Fourth Reader. 
The New American Second Header. The New American Fifth Header. 
The New American Third Header The £fymolagical Header. 

THE HEW AMERICAN SPELLERS. 

Tbe New American Primary Speller. 

The New American Pronouncing Si<elltr. I 

THE NEW AMERICAN ARITHMETICS. 

The New American Arltkmetie. Part 1. I 

The Haw American Arithmtlic. Port 2. \ 

The New American ArithmiHe. Part 3 i 

The NewAmttiean Practical Aflthmetic(eon>prkiaj/imrtt ? om.' J; , \ 

Singuam's English Oraaimar. Bingham's latin Hfac:- 

Bingham's Latin Grammar. Bingham's Casar 

Bingham's latin Prose Comporitien. ' 

Qtfofi'a Junior Speoter. Smith's Cnglitb Graj>\mar. 

Offord's ^mor Soeaker. Tefiey's Geology. [ 

Sargent's School £lymo/i>sy. TAe Sc/iofar's Cempanioo. 

Butler's Literary Selections. 
Butler's Pictorial History of the Itiuted Stales. 
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